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FOREWORD 


Night  and  continuous  operations  place  new  and  unique  demands  on 
operating  personnel.  Effective  doctrine  and  tactics  cannot  be  formu¬ 
lated  unless  human  capabilities  and  limitations  in  this  environment  are 
understood  and  accomodated  through  equipment  aids,  new  operating  pro¬ 
cedures,  and  special  training,  as  well  as  revised  manning  and  rotation 
cycles . 

The  most  recent  product  of  research  on  Human  Performance  in  Continu¬ 
ous  Operations  consists  of  three  volumes.  This  document.  Volume  I, 
presents  Guide  1 ines  to  the  military  user  on  expected  human  performance 
capabilities  during  continuous  combat.  Volume  II  provides  a  Management 
Guide  on  how  to  minimize  expected  performance  decrements  during  continu¬ 
ous  operations.  Volume  III,  Technical  Supplement,  depicts  the  technical 
aspects  of  the  development  and  background  data  for  the  information 
contained  in  Volumes  I  and  II,  and  describes  the  methods  employed  for 
predicting  performance  degradation.  Together  they  update  and  replace  ARI 
Research  Product  79-8,  "Human  Performance  in  Continuous  Operations  Guide¬ 
lines,"  and  Technical  Report  386,  which  provided  background  data.  The 
three  volumes  provide  a  body  of  general  and  highly  specific  information 
about  the  soldier's  tasks  on  which  degraded  performance  can  be  antici¬ 
pated  during  continuous  operations.  Such  information  will  be  useful  to 
tactical  planners,  training  specialists,  and  design  engineers. 

The  research  was  conducted  under  Contract  DAHC  19-77-C-0054,  as  part 
of  Army  Project  2Q163743A774 ,  Man-Machine  Interface  in  Integrated  Battle¬ 
field  Control  Systems,  FY  1978  Work  Program.  The  research  was  supported 
by  CACDA/CATRADA  at  Fort  Leavenworth,  Kansas,  which  was  the  TRADOC 
sponsor.  Special  thanks  are  due  to  Colonel  Robert  N.  Morrison,  Major 
Michael  G.  Jones,  and  Major  Robert  0.  Livingston  for  their  recommenda¬ 
tions  and  cooperation. 


PREFACE 


This  volume  presents  a  compendium  of  data  and  projections  of  human 
performance  degradation  to  be  expected  in  the  course  of  continuous  ground 
combat  operations.  Data  were  derived  from  various  sources  in  the  scientific 
literature,  and  projections  were  guided  by  the  reference  framework  of  realis¬ 
tic  scenarios  which  reflect  the  continuous  operations  concept. 

The  continuous  operations  concept  has  been  variously  defined.  Regard¬ 
less  of  definition,  the  concept  implies  combat  operations  at  about  the  same 
level  of  high  intensity  throughout  the  24  hour  day  over  extended  periods.  Ac¬ 
cordingly,  the  soldier  will  be  required  relentlessly  to  carry  out  the  functions 
of  combat  through  day  and  night,  in  any  weather,  and  with  no  slackening  of 
pace.  In  this  context,  the  human  element  will  be  a  dominant  factor  in  the  suc¬ 
cess  equation;  the  consequences  of  progressive  attrition  in  human  performance 
capability  may  be  more  serious  even  the.  scope  of  sustained  casualties  and 
losses  of  equipment. 

The  present  volume,  along  with  a  set  of  companion  volumes,  is  in¬ 
tended  to  furnish  guidance  to  military  planners  and  formulators  of  doctrine 
for  continuous  operations.  Each  volume  in  the  set  complements  the  others. 
Each  provides  a  separate  substrate  of  considerations  which  will  be  valuable 
in  achieving  and  maintaining  readiness  for  continuous  operations  and  in  suc¬ 
cessfully  carrying  out  continuous  operations  during  combat. 

A  second  volume,  Human  Resources  Management  Guide  -  Human  Per¬ 
formance  in  Continuous  Operations,  delineates  the  human  resources  manage¬ 
ment  issues  in  anticipation  of  and  during  continuous  operations.  It  also  out¬ 
lines  the  management  actions  designed  to  maximize  human  resources  and  to 
conserve  them  thereafter. 

A  third  volume.  Background  Data  for  Human  Performance  in  Contin¬ 
uous  Operations,  summarizes  the  data  and  findings  of  the  scientific  literature 
on  which  both  of  the  other  two  volumes  are  based.  Its  content  and  format  are 
primarily  oriented  toward  the  technical/ scientific  reader  rather  than  the  mili¬ 
tary  operational  one. 

These  Guidelines  are  intended  as  a  handbook  for  military  planners  and 
managers.  The  first  chapter  presents  an  elementary  introduction  to  human 
factors  in  continuous  operations  and  the  combat  scenarios  which  serve  as  the 
framework  for  subsequent  data.  Chapter  II  presents  the  scenario  from  which 
critical  tasks  are  derived  and  against  which  subsequent  human  performance 
forecasts  are  made.  Several  subsequent  chapters  present  human  performance 
projections  for  critical  tasks.  The  projections  are  made  for  up  to  120  hours 
(five  days)  of  continuous,  unrelieved  combat.  Mechanized  infantry,  armor, 
fire  support  team,  and  artillery  units  are  successively  considered.  A  set  of 
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final  chapters  presents  data  and  information  for  various  approaches  to  counter¬ 
acting  human  performance  degradation:  restructuring  of  responsibilities,  train¬ 
ing  operations,  system  design  and  performance  supports,  and  work-rest-sleep 
management.  Chanters  may  be  consulted  individually  or  the  text  can  be  read 
as  a  whole. 

One  of  the  frustrations  experienced  in  predicting  human  performance 
under  the  stress  of  real-life  situations  is  that  man  is  highly  adaptable  and 
seemingly  capable  of  enduring  unusual  degrees  of  stress  and  fatigue  when  nec¬ 
essary.  When  a  soldier  is  driven  by  the  motivation  to  survive,  by  exemplary 
leadership,  or  by  commitment  to  value,  predictions  from  laboratory  data  of¬ 
ten  fail.  Man  has  exceptional  resources  of  energy  and  ability  in  reserve  for 
the  crises  of  life.  The  cost  at  which  such  sustained  performance  is  maintained 
is  not  yet  properly  understood,  and  therefore,  difficult  to  predict.  These  dif¬ 
ficulties  have  been  accepted  as  a  challenge. 

In  a  sense,  these  Guidelines  represent  a  degraded  mode  analysis  for 
the  soldier.  A  human  performance  reliability  of  unity  cannot  be  assumed 
for  the  soldier  under  all  conditions.  And,  it  is  the  performance  reliability 
of  the  soldier  and  of  his  equipment,  in  combination,  which  determines  the 
reliability  of  the  man-equipment  system.  To  this  end,  the  Guidelines  pre- 
sent  those  tasks  which  various  soldiers  must  perform,  an  indication  of  the 
anticipated  performance  effects  of  various  impacting  factors,  nomographs 
for  calculating  performance  decrement,  methods  for  correcting  various  short¬ 
falls,  and  a  cross  reference  index  for  easy  access. 

We  can  think  of  no  better  criterion  against  which  to  judge  this  volume 
than  a  quote  from  a  review*  specifying  the  desirable  characteristics  of  a  hand¬ 
book: 

"A  handbook  should  be  not  a  random  collection 
of  articles  but  a  mosaic  depicting  the  domain, 
central  concerns,  and  contributions  of  its  field. 

It  should  consolidate  methods,  theory,  and  data 
that  are  scattered  over  a  vast  primary  litera¬ 
ture.  It  should  instruct  neophytes  and  increase 
the  sophistication  of  practitioners  .  .  .  Ideally, 
it  should  also  inspire  and  focus  the  attention  of 
the  leaders  in  the  field  from  whom  future  ad¬ 
vances  must  come.  " 


*Ross,  L. ,  &  Cronbach,  L.  J.  Review  of  Handbook  of  Evaluation  Research 
by  Marcia  Guttentag  &  Elmer  L.  Struening.  Educational  Researcher, 
1976,  5,  9-19. 


Quite  obviously,  the  development  of  a  comprehensive  handbook  has 
depended  on  the  contributions  of  a  number  of  persons.  The  work  of  Dr. 
Donald  P.  Woodward,  Office  of  Naval  Research,  and  Captain  Paul  D.  Nelson, 
Naval  Medical  Research  and  Development  Command,  was  adapted  and  relied 
on  heavily  in  developing  the  concluding  chapter  of  this  volume.  We  express 
our  indebtedness  to  Major-  M.  Jones,  Major  R.  Livingston,  and  Colonel 
R.  N.  Morrison,  CACDA/ CATRADA  for  their  perceptive  comments  and  early 
reeognition  of  human  resources  issues  arising  out  of  continuous  operations  in 
future  warfare. 


Arthur  1.  Siegel 
Mark  G.  Pfeiffer 
Felix  F.  Kopstein 
Lawrence  B.  Wilson 
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Rules  of  Thumb 
for 

Counteracting  Human  Performance  Deterioration 
Attendant  on  Continuous  Operations 


The  capability  to  perform  a  host 
of  critical  combat  tasks  degrades  to  in¬ 
adequacy  due  to  the  depression  of  requi¬ 
site  critical  abilities  by  adverse  factors 
engendered  by  continuous  operations. 
Counter  measures  must  address  them¬ 
selves  to  enhancing  and  supporting  these 
abilities.  For  this  reason  the  rules  of 
thumb  listed  below  are  categorized  by 
critical  abilites. 


COMMUNICATION 


•  Establish  a  feasible  maximum  of  SOPs  together  with  a  brief  <  ocie  desig¬ 
nation  for  each. 

•  As  much  us  possible  communicate  only  codes  representing  preestablished 
SOPs. 

•  Through  anticipations  or  questions,  prompt  the  attempts  of  exhausted  pel- 
sons  to  formulate  a  message. 

•  For-  maximum  likelihood  of  comprehension  in  the  presence  of  noise,  es¬ 
tablish  and  use  the  smallest  feasible  standard  vocabulary. 

•  Also,  repeat  critical  words  and,  if  feasible,  provide  a  context  for  better 
intelligibility. 

•  As  much  as  possible,  duplicate/ augment  critical  message  elements  in  al¬ 
ternate  communications  channels  (e.g. ,  verbal  and  visual). 

•  Establish  standard  message  formats  (e.g.,  order  of  message  elements) 
for  standard  purposes  (e.g.,  target  descriptions,  relocation  directions). 


DYNAMIC  PRECISION 


•  Provide  a  great  deal  of  practice  in  aiming/ firing  tasks  at  night  and  from 
unstable  platforms. 


Enhance  visual  cues  (e.g.,  aiming  stakes)  and  provide  alternate  ones 
(tactual,  auditory)  to  guide  performance. 


•  Provide  extensive  practice  in  aiming/ firing  while  simultaneously  main¬ 
taining  body  balance  (e.g. ,  narrow  ledge). 

•  Provide  extensive  practice  in  aiming/ firing  with  restricted  "elbow  room.' 


•  Provide  extensive  practice  in  tasks  requiring  prolonged  tracking  of  fast 
moving  targets. 


IIKAKINC; 


•  As  mil.  h  as  possible  ensure  mutual  visibility  of  speaker  uiui  lis'etter. 

•  When  liso-iung  for  faint  sounds,  take1  aeeount.  of  sound  impeding  objects 
m  the  environment  (bushes,  trees,  etc.)  and  maintain  a  clear  soundpath 
in  expected  directions. 

MEMORY 


•  Extensively  practice  recall  of  standard  items  (SOPs,  nomenclatures, 
codes,  etc.). 

•  Retain,  at  all  times,  provisions  for  recording  information  to  be  retained 
only  for  a  short  time  (e.g.,  note  pad). 

•  Develop  coding  schemes  which  makes  sense  to  the  user. 

•  Use  redundancy  to  increase  memory. 

•  Memory  loss  that  occurs  as  a  function  of  time  may  be  reduced  through 
overtraining. 

•  A  standard  operating  procedure  of  solutions  may  be  employed  to  lessen 
need  for  memory  of  details. 

•  As  a  technique  to  improve  immediate  memory  the  chunking  or  grouping 
of  items  may  be  employed. 

NUMERICAL  FACILITY 

•  As  much  as  possible  do  not  rely  on  "mental  arithmetic,"  but  externalize 
steps  (e.g.  ,  on  paper)  of  calculational  process. 

•  Arrange  for  double  check  on  numerical  results  through  repetition  or  br¬ 
others. 

•  Similarly,  guard  against  digit  reversals  or  transpositions  in  numerically 
encoded  information. 

•  As  much  as  possible  reduce  numerical  operations  to  the  simplest  level, 
e.g.,  counting  rather  than  adding,  adding  rather  than  multiplying,  etc. 
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ORIENTATION 


•  Extensively  practice  use  of  sun,  moon,  and  stars  as  directional  indicators. 

•  Select  most  prominent  landmarks  that  will  be  visible  under  virtually  any 
conditions  (night,  fog)  and  relate  to  maps,  charts,  or  terrain  sketches. 

•  Extensively  practice  standard  procedures  for  regaining  orientation. 

•  Whenever  feasible,  double  check  orientation  with  that  independently  estab¬ 
lished  by  another. 

•  During  movement;  practice  progress  evaluation,  e.  g. ,  by  counting  steps, 
and  assessment  of  angular  shifts,  e.g. ,  using  clock  face  imagery. 

•  Identify,  in  advance,  personnel  who  possess  a  high  level  of  orientation  ability- 
individual  differences  in  this  abiLity  are  great. 


PERCEPTUAL  SPEED 

•  Brief  personnel  in  advance  on  expected  targets  and  their  expected  patterns 
or  distribution. 


REASONING 


•  Develop  and  practice  standard  schemes  for  evaluating  common  types  of 
situations  or  problems. 

•  Prepare  and  use  decision  aids  for  standard  types  of  problems  (nomographs, 
tables,  or,  when  practical,  computer  programs). 

•  Rely  on  parallel,  but  independent  reasoning  (two  persons)  in  reaching  deci¬ 
sions;  compare  results  and  evaluate  discrepancies. 

•  Pi  ovide  maximum  rest  for  decision  makers. 


VISION 

•  Rotate  target  detection  vigilance  tasks  among  two  or  more  people  in  brief 
(e.g.,  five  minute)  intervals. 


Take  account  of  moon's  (or  other  light  source's)  position  in  night  time  tar¬ 
get  detection  vantage  points,  i.  e. ,  strive  for  maximum  contrast  of  the  enemy 


xi 


Preestablish  expected  visual  characteristics  of  targets  to  be  detected. 

Extensively  practice  systematic  scanning  of  terrain;  at  night  constantly 
shift  slightly  left  and  right  from  line  of  scan. 

Avert  flash  blindness  through  monocular  vision  and  rapid  averting  of 
eyes  from  flash  direction. 


GENERAL 


Use  mild  exercise  to  increase  the  arousal  level  of  fatigued,  but  temporarily 
physically  inactive  personnel. 

When  personnel,  are  degraded,  make  assignments  in  parallel  duplicate  per¬ 
formance. 

As  an  alternate  to  parallel  assignments,  practice  task  sharing. 

When  preparing  for  continuous  operations,  assure  that  personnel  are  over¬ 
trained  and  cross  trained. 

Practice  critical  tasks  under  degraded  visibility  conditions  and  practice 
first  those  tasxs  which  are  most  vulnerable  to  the  performance  degradation 
resulting  from  continuous  operations. 

Use  performance  supports  for  critical  tasks. 

Pr  ovide  rest  whenever  possible. 

Major  perfor  mance  decrement  can  be  anticipated  after-  18  hours  of  contin¬ 
uous  operation;  there  is  considerable  across  task  variability  in  anticipated 
performance  decrement. 

Tasks  which  ar  e  most  vulnerable  to  performance  decr  ement  are  charac¬ 
terized  by  wor  k  pacing,  time  shar  ing,  high  work  load,  continuous  atten¬ 
tion,  lack  of  feedback,  and  problem  solving/decision  making  requirements. 

Recover  y  of  per  for  mance  after  sleep  loss  of  48  hours  will  r  equir  e  12  hour's 
of  sleep. 
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This  chapter  introduces  the  continuous  operations 
concept  and  the  attendant  degradation  of  human  performance 
capability.  Critical  abilities  and  factors  acting  to  de¬ 
press  them  are  outlined.  Critical  tasks  in  an  active  de¬ 
fense  setting  for  mechanized  infantry,  armor,  FIST,  and 
artillery  are  listed. 

These  Ciuidcliuos  arc  concerned  with  human  performance  m  continuous 
operations.  Its  goal  is  to  present  concepts  anti  data,  in  a  meaningful  anti  use¬ 
ful  way,  which  depict  the  human  performance  considerations  involved  in  im¬ 
plement  inn  the  continuous  operations  concept. 

The  continuous  operations  concept,  is  not  new  nor  is  the  conduct  of  op¬ 
erations  at  night  or  over  a  long  period  yet  fully  realized.  Yet,  in  continuous 
operations,  human  capability  will  be  degraded  to  a  level  below  that  which  is 
usually  fou ml  in  the  human  factor  of  the  total  mission  success  equation.  The 
question,  then,  is  one  of  the  degree  to  which  this  capability  will  be  degraded 
during  continuous  operations  and,  further,  to  what  degree  can  this  lost  capa¬ 
bility  be  enhanced  during  continuous  operations? 

in  order  to  answer  these  questions,  if  is  necessuiy  to  know  the  con¬ 
straints  that  prevent,  attainment  of  mission  goals.  Some  of  the  constraints 
are  imposed  by  equipment,  for  example,  some  equipment  requires  fre¬ 
quent  preventive  maintenance.  But,  the  overwhelming  majority  of  constraints 
are  concerned  with  the  soldier  himself.  His  ability  to  perform  the  tasks  nec¬ 
essary  to  achieve  mission  goals  may  be  severely  limited.  For  example,  his 
performance  depends  on  acquiring  information,  processing  it,  and  respond¬ 
ing  to  it  in  ways  that  are  adversely  affected  by  conditions  associated  with  con¬ 
tinuous  operations.  The  human  information  acquisition  system  is  anatomically 
designed  to  rely  on  vision  as  the  primary  source  of  information  about  the  en¬ 
vironment.  But,  vision  relies  on  certain  minimum  levels  of  reflected  light. 
Such  light  is  not  available  at  night. 

Some  of  these  limitations  have  been  identified  and  dealt  with  in  part 
by  equipment  advances.  For  example,  the  problem  of  vision  at  night  has 
been  partially  dealt  with  by  the  introduction  over  the  years  of  increasingly 
more  sophisticated  aids  to  vision  (or'  by  information  acquisition  devices  which 
r  eplace  the  information  usually  obtained  by  vision).  The  devices  have  ranged 
from  pyrotechnic  devices  for-  providing  near  daylight  illumination  to  vision 
substitution  devices  such  as  radar. 
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Although  a  few  attempts  at  correcting  tile  adverse  et't'eets  of  eominu- 
ous  operations  on  human  performative  have  been  made,  two  major  problems 
have  prevented  more  rapid  advances.  One  is  the  lack  of  existing  knowledge 
of  the  exact  effects  of  the  adverse  conditions  associated  with  continuous  op¬ 
erations.  The  other  is  the  lack  of  a  consolidated  and  organized  source  of  t he 
knowledge  that  exists  about  these  effects.  Tilt1  current  effort  addresses  both 
Lacks . 

The  decision  to  organize  the  knowledge  concerning  the  effects  of 
conditions  associated  with  continuous  operations  on  human  performance 
of  the  tasks  required  in  those  operations  was,  in  great  part,  the  result  of 
recent  changes  in  Soviet  military  thinking.  The  Soviets  apparently  have 
made  advances  in  developing  the  training,  equipment,  and  tactics  for  con¬ 
tinuous  operations. 

According  to  one  student  of  Soviet  strategic  thinking: 

"Continuous  land  combat  is  an  advanced  concept  of 
modern  warfare  that  is  made  possible  by  the  complete  mech¬ 
anization  of  land  combat  forces  and  by  the  technology  that 
enables  effective  movement  and  combat  at  night,  in  poor 
weather,  and  under  low  visibility  conditions.  Armies  now- 
have  the  potential  to  fight  without  let-up  despite  those  rea¬ 
sons  'hat  have  traditionally  forced  a  pause- -darkness,  fa¬ 
tigue,  resupply,  restoration,  and  regrouping.  The  Soviets 
have  recognized  continuous  combat  as  the  main  principle 
of  their  c  ombat  doctrine  and  have  been  working  toward  that 
capability  since  1954." 

The  Soviet  concept  is  to  echelon  forces  so  that  the  intensity  of  the 
combat  offensive  van  be  maintained  at  the  points  of  c  ontac  t. 

From  the:  human  factors  point  of  view,  soldiers  who  fight  in  the  continu¬ 
ous  operations  situation  will  need  to  c  ope  with  the'  multitude  of  stressors  as¬ 
sociated  with  any  battle  compounded  by  the  specific  stresses  of  continuous  op¬ 
erations. 

These  Guidelines,  then,  represent  an  intermediate  end  product  of 
work  to  relate  vvhat  is  known  about  the  effects  of  conditions  associated  with 
continuous  operations  on  the  performance  of  the  soldier.  It  primarily  is  a 
description  of  problems.  But,  an  attempt  is  made  to  formulate  prescrip¬ 
tions  for  resolving  some  of  the  adverse  effects  of  those  conditions.  The 
Guidelines  may  be  updated  as  new  information  is  accumulated  and  as  new 
sc  enarios  are  developed.  The  Guidelines  can  be  used  as  a  reference  source 
by  military  strategists,  organizational  planners,  field  commanders,  and 
training  program  planners. 
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The  kinds  of  human  performance  that  aiv  encompassed  by  continuous 
operations  cover  the  entire  range  of  human  behavior.  It  would  be  quite  im¬ 
possible  to  present  the  results  of  nearly  100  years  of  research  in  one  set  of 
Ciu idelines.  But  there  are,  fortunately,  certain  economizing  factors.  Thcsi 
Guidelines  have  economized  by  concentrating  on;  (1)  specific  missions  and 
units,  (2)  those  conditions  that  are  unique  to  human  factors  in  continuous  op¬ 
erations  (as  opposed  to  brief  combat  under  ideal  conditions),  (3)  the  events 
found  in  a  representative  scenario,  and  (4)  only  those  human  tasks  judged  to 
be  critical  to  successful  mission  accomplishment. 

Given  that  not  all  missions  and  all  units  could  be  dealt  with  from  the 
onset,  the  determination  of  which  units  and  missions  to  consider  was  made 
on  the  basis  of  a  situation  which  seemed  to  deserve  primary  emphasis.  In 
light  of  evidence  that  the  most  likely  initial  encounter  would  be  an  active 
defense  against  a  deliberate  breakthrough  attack  by  enemy  tanks  and  motor¬ 
ized  rifle  divisions  in  a  mid  European  environment,  that  site  and  situation 
was  selected  for  attention.  Because  much  of  the  backbone  of  such  a  defense 
will  depend  on  combined  arms  teams  of  tank/ TOW/ mechanized  infantry  with 
LIST  and  artillery  support,  they  were  chosen  as  the  units  to  be  initially  con¬ 
sidered. 


Unique  Continuous  Operations  Conditions 


The  Guidelines  are  intended  to  consider  only  those  conditions  which 
are  unique  to  continuous  operations.  What  is  there  about  fighting  at  night  and/ 
or  fighting  for  prolonged  periods  of  time  that  differentiates  such  combat  from 
the  more  typical  combat  and  which  affects  a  soldier's  ability  to  perform  his 
job9  The  following  factors  are  considered  to  belong  to  that  list  and  are  the 
factors  whose  effects  are  evaluated  in  the  Guidelines : 

Light  Level --at  night,  the  amount  of  light  present  to  serve  as 
the  medium  for  visual  information  is  reduced  to  levels  which 
drastically  alter  man's  capability  for  accessing  information 
about  his  environment 

Diurnal  Rhythms--there  are  certain  performance  capabilities 
that  are  impaired  when  they  are  required  at  times  of  day  dif¬ 
ferent  from  when  they  normally  occur  or  when  certain  cyclic 
behavior  is  disrupted  (e.g,,  work-rest  cycles) 

Fatigue--the  effects  of  fatigue  are  not  new  to  combat,  but 
fatigue  becomes  an  increasingly  more  important  considera¬ 
tion  for  continuous  combat  over  prolonged  periods  with  little 
or  no  sleep  possible 
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Cognitive  Stress  --continuous  battle  represents  a  constantly 
changing  battlefield  imposing  unremitting  pressures  and  a 
situation  in  which  nighttime  or  lulls  in  the  battle  for  pur¬ 
poses  of  evaluating  the  situation  and  planning  missions  will 
not  be  available 

Other  Visibility  Factors  - -technological  advances  developed 
to  correct  deficiencies  introduced  by  the  preceding  factors, 
such  as  night  vision  devices,  contribute  new  problems,  such 
as  the  susceptibility  of  night  vision  scope  users  to  flash  blind¬ 
ness.  t 

Relevant  Human  Abilities 


The  execution  of  any  task  is  strongly  influenced  by  relevant  abilities 
that  are  necessary  f„r  its  performance.  Adverse  factors  which  operate  so  as 
to  depress  requisite  abilities  thereby  produce  degraded  task  performance.  The 
adverse  factors  inherent  in  continuous  combat  operations  inevitably  depress 
critical  fighting  abilities  and  progressively  degrade  soldiers'  combat  perform¬ 
ance.  Any  doctrine  of  continuous  combat  operations  must  come  to  grips  with 
the  problem  of  minimizing  these  adverse  effects  on  human  performance. 

What  are  the  abilities  critical  to  the  performance  of  critical  combat 
tasks?  To  answer  this  question,  a  taxonomy  of  combat  relevant  abilities  was 
developed.  The  taxonomy  included  perceptual-motor,  mental  (cognitive),  and 
social  abilities. 

The  perceptual-motor  abilities  included  in  the  taxonomy  are: 

(a)  Vision  -  -the  ability  to  detect  visually  objects  and  relations 
among  objects  such  as  movement  or  relative  distances 

(b)  Hearing- -the  ability  to  detect  significant  sounds  amid 
competing  sounds 

(c)  Strength- -the  ability  to  move  heavy  objects  using  the  body 
and  limbs 

(d)  Impulsion- -the  ability  to  react  quickly  to  light  and  sound 
by  making  rapid  movements  such  as  running,  and  jumping 

(e)  Motor  Speed--the  ability  to  maintain  a  high  personal  tem¬ 
po  and  perform  accurately  using  arms,  hands,  and  fingers 

(f)  Static  Precision- -the  ability  to  maintain  good  body  balance 
and  arm  steadiness  while  aiming 

(g)  Dynamic  Precision- -the  ability  to  maintain  body  balance 
and  make  accurate  aiming  movements  while  the  body  is 
in  motion. 
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1‘he  mental  abilities  included  in  the  taxonomy  are: 

(It)  \  time  rical  Facility  -  -  the  ability  to  add,  subtract,  multinlv, 
and  divide  (including  when  they  are  part  of  other  onera- 
tioiis  such  as  finding  percentages  or  cosines) 

(i)  Verbal  Facility- -the  ability  to  use  and  understand  written 
and  spoken  language 

(j)  Memory --the  ability  to  remember  information  stub  as 
words,  pictures,  and  procedures 

(k)  Orientation-  -the  ability  tit  orient  in  three  dimensional  space 

(l)  Reasoning- -  the  ability  to  apply  rules  to  problems  and  to 
derive  answers  or  decisions,  or  to  combine  units  of  infor¬ 
mation  to  form  a  rale  or  to  produce  a  set  of  rules  neces¬ 
sary  to  arrange  things  or  actions  in  order 

(tit)  Perceptual  Speed- -the  ability  to  compare  letters,  numbers, 
objects,  pictures,  or  patterns,  present  or  remembered, 
both  quickly  and  accurately. 

The  social  abilities  included  in  the  taxonomy  are: 

(n)  Social  Coordination- -the  ability  to  coordinate  activities 
with  one  or  more  members  of  a  group  or  to  give  directions 
or  orientation  to  one  or  more  members  of  a  group 

(o)  Communication- -the  ability  to  transfer  required  and/or 
relevant  information  in  proper  depth  and  scope  at  the 
proper  time. 

Representative  Scenario 

In  order  to  provide  a  basis  for  pursuing  the  analysis  which  led  to  es 
timates  of  human  performance  capability  under  continuous  operations  condi 
tions,  a  representative  scenario  was  required.  Such  a  scenario  served  to 
provide: 

•  coherence,  that  is,  a  unifying  structure  on  which  to  build  the 

analysis  and  for  giving  it  direction  and  identifiable  boundaries 

•  identification  of  the  range  of  values  taken  on  by  the  factors 

listed  previously 


•  a  narrative  from  which  a  list  of  tasks  typically  performed 
by  the  individuals  in  a  combined  arms  team  conducting  an 
active  defense  in  response  to  an  enemy  breakthrough  at¬ 
tack  could  be  derived 

•  a  description  of  situations  on  which  judgments  could  be 
based  about  the  degree  to  which  individual  tasks  were 
critical  to  a  successful  defense  relative  to  other  tasks 

•  a  flexible  narrative  which  depicts  events  which  could  oc¬ 
cur  under  any  combination  of  conditions  within  the  ranges 
identified. 

A  scenario  was  written  for  mechanized  infantry,  armor,  artillery 
battery,  and  FIST  teams.  Each  part  of  the  scenario*  contains  three  narra¬ 
tive  descriptions,  in  fine  detail,  of  activities  in  support  of  the  active  defense 
at  various  stages  within  the  overall  scenario.  The  three  defensive  actions 
were  chosen  and  written  to  capture  the  range  of  activities  and  conditions 
which  could  occur  so  that  an  analysis  based  on  these  would  be  as  complete 
as  possible.  The  three  defensive  (platoon)  actions  chosen  were; 

(1)  repel  an  enemy  assault  from  a  battle  position 

(2)  create  and  defend  a  strongpoint 

(3)  disengage  and  occupy  a  new  battle  position. 

Certain  events  were  excluded,  such  as  the  use  of  nuclear  devices  or 
the  attrition  of  a  platoon  or  squad  to  understrength  level,  in  order  to  confine 
the  scenario  to  manageable  proportions.  Future  expanded  scenarios  will 
need  to  deal  with  such  important  considerations. 

Tasks  Lists  for  Mechanized  Infantry,  Tank  Crew,  Artillery  Battery,  and  FIST 

Using  the  scenario  as  the  boundaries,  lists  of  tasks  performed  by  a 
mechanized  infantry  team,  an  M-60  tank  crew,  a  FIST  team  and  155mm 
artillery  battery  were  generated  using  standard  job  analytic  techniques. 

To  evaluate  all  tasks  would  be  prohibitive.  But,  the  tasks  of  interest 
are  those  tasks  whose  adequate  performance  is  essential  to  the  active  defense. 
In  order  to  identify  these  critical  tasks,  criticality  judgments  about  each  task 
were  obtained  from  military  technical  advisors.  These  judgments  ordered 
the  tasks  in  terms  of  their  criticality  with  respect  to  the  overall  goals  of  an 
active  defense  and  the  specific  goals  of  each  of  the  three  defensive  actions**  in 
which  a  given  task  was  performed. 


*The  full  scenario  is  presented  in  Chapter  IV. 

**These  are  fully  described  in  Chapter  II. 


Tile  term  c  ritical  means  that  the  task  in  question  was  judged  t<>  be 
highly  important  to  the  fulfillment  of  the  overall  coals  of  •no  active  defense 
as  well  as  to  the  fulfillment  of  the  specific  coals  of  at  least  one  of  the  three 
platoon  actions.  The  scale  of  criticality  lies  between  0  and  ‘Mb 

A  summary  of  the  number  of  critical  tasks  identified  for  each  position 
studied  is  presented  as  Table  1.  1,  and  the  criticality  ratings  for  each  task 
against  general  and  specific  mission  goals  appears  as  Tables  1 . 2,  1 .  d,  1.4, 
and  1 .  5. 

The  Performance  Effectiveness  Index  (E) 


Iti  order  to  assess  the  implications  of  existing  scientific  literature 
bearing  on  the  issue  of  human  performance  effectiveness  during  continuous 
combat  operations,  a  scale  or  index  of  effectiveness  was  developed.  The  ef¬ 
fectiveness  in  question  is  that  which  rem  ins  after  the  debilitating  factors 
mentioned  earlier  have  depressed  the  critical  fighting  abilities  and,  conse¬ 
quently,  performance  of  the  critical  combat  tasks. 

The  quantitative  expression  of  remaining  human  performance  capability 
is  the  index  of  performance  effectiveness  "El'  This  index  lies  between  0  (zero) 
and  1.00.  For  convenience,  tiie  decimal  can  be  omitted.  For  practical  pur¬ 
poses,  the  index  E  might  be  considered  as  a  percentage  (actually  a  proportion) 
of  effectiveness.  If  this  is  done,  one  must  ask:  percentage  of  what?  The 
percentage  expressed  by  the  value  F.  is  a  relative  one.  An  E  value  of  0  (zero) 
does  not  imply  an  absolute  absence  of  all  performance  capability  (e.g.  ,  a  fa¬ 
tality),  nor  does  an  E  value  of  100  imply  absolute  perfection.  Rather,  the 
limits  of  0  (zero)  and  100  represent  the  "worst"  level  and  the  "best"  level  of 
performance  respectively.  The  worst  level  would  be  that  in  which  all  of  the 
debilitating  factors--Fatigue,  Diurnal  Rhythm,  Light  Level,  Stress--are  im¬ 
pacting  so  severely  on  critical  abilities  as  to  virtually  nullify  the  abilities 
and  to  degrade  performance  capability  totally.  The  best  level  would  be  found 
when  these  factors  are  absent.  Accordingly,  the  best  level  might  be  observed 
at  the  beginning  of  a  field  exercise,  and  the  worst  level  might  represent  per¬ 
formance  of  a  difficult  task  on,  perhaps,  the  fifth  night  of  actual  continuous 
combat  operations.  Any  value  of  E  between  0  (zero)  and  100  expresses  the 
"percentage"  of  effectiveness  that  can  be  expected  when  intermediate  conditions 
prevail  and  intermediate  levels  of  performance  are  observed. 

Utility 


It  is  anticipated  that  the  present  work  will  have  direct  utility  for; 

Tactics --by  knowing  what  the  soldier  can  and  cannot  perform 
under  various  conditions,  it  is  possible  to  design  tactics  to 
aixorn  nodate  these  performance  capabilities  and  limitations 

Training- -by  knowing  areas  of  required  capabilities  and  lim¬ 
itations,  training  requirements  become  evident 
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Selection-  -by  knowing  required  capabilities,  selection  re¬ 
quirements  become  evident 


Equipment  Design--by  knowing  which  capabilities  are  de¬ 
graded  under  various  conditions,  areas  for  needed  equip¬ 
ment,  which  will  allow  the  degraded  soldier  to  function 
effectively,  become  evident. 


Accordingly,  the  Guidelines  allow  the  user  to  answer  questions  such 

as : 

•  Should  this  attack  start  now  or  should  it  be  delayed  to  allow 
a  rest  period? 

•  Should  I  increase  my  rate  of  fire? 

•  Can  I  reasonably  expect  my  men  to  detect  enemy  movement 
under  these  conditions? 

•  What  will  be  the  effect  of  cold  on  my  unit's  performance? 

•  Is  overtraining  required  on  this  task? 

•  Should  training  on  this  task  be  emphasized? 

•  What  shortfalls  exist  in  my  training  program? 

•  What  specific  training  will  yield  the  maximum  pay  off° 

•  Where  is  cross  training  required? 

•  What  modifications  are  needed  in  my  selection  policy? 

•  What  men  should  I  select  for  this  mission? 

•  What  type  of  man  is  preferred  for  this  activity? 

•  What  new  equipment  needs  exist? 

•  What  equipment  do  I  need  for  successful  completion  of  this 
mission? 

These  Guidelines  do  not  delineate  military  doctrine  pertaining  to  human 
resources  in  continuous  combat  operations.  They  merely  provide  some  of  the 
substantive  information  necessary  for  the  formulation  of  such  doctrine.  They 
are  intended  to  serve  as  an  information  resource  to  formulators  of  doctrine. 
The  consolidation  of  information,  not  otherwise  easily  accessible,  will  provide 
the  formulator  with  a  set  of  considerations  which  are  important  facets  of  many 
decisions.  As  such,  the  Guidelines  help  to  provide  a  basis  for  a  decision- -the 
decision  itself  is  left  to  the  formulator. 


Table  1.  1 


Number  of  Critical  Tasks  by  Position/ Unit 


Arms  Team/Position  _ Critical  Tasks 

Mechanized  Infantry  (Total)  76 


Platoon  Leader  27 
Squad  Leader  17 
Maneuver  Team  Member  15 
Carrier  TM'  LDR/Weapons  Operator  17 
Vehicle  Driver  0 

Tank  Platoon  (Total)  58 


Tank  Platoon  Leader  26 
Tank  Commander  1 5 
Tank  Gunner  5 
Tank  Loader  12 
Tank  Driver  0 

FIST  (Total)  59 


FIST  Chief  29 
Forward  Observer  27 
Fire  Support  NCO  2 
Radio  Telephone  Operator  1 

Artillery  Battery  (Total)  48 


Battery  Executive  Officer  6 
Howitzer  Section  Chief  H 
Gunner  1 7 
Crew  Member  14 
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Table  1.  2 


Criticality  Uatinga  for  Mechanised  Infantry  Tasks 


* — \  • 

ctf  O 

u  2: 

•H 

»—) 

U  03 

Goals  of 

•rt  W 

CD  rH 

G  flJ 

Action 

VEHICLE  DRIVER  (DR) 

O  H 

O  O 

1  2  3 

Receive  orders  and  plans  from  PL 

73 

86 

42 

57 

Review  terrain  maps  with  SL 

64 

68 

43 

59 

Check  fuel  supplies 

Check  vehicle  use  supplies  (water,  recovery 

54 

83 

62 

62 

devices,  etc.) 

45 

84 

62 

70 

Check  APC  mechanical  readiness 

25 

83 

76 

76 

Load  APC  materials 

23 

35 

66 

68 

Review  SOPs  and  special  orders  with  SL 

09 

44 

62 

56 

Mount  vehicle 

18 

71 

61 

66 

Start  engines 

16 

65 

48 

65 

Drive  under  visual  guidance,  daytime 

36 

85 

54 

61 

Drive  under  visual  guidance,  formation  lights 

23 

84 

44 

62 

Drive  with  NVDs 

24 

85 

44 

66 

Drive  in  lead  position 

09 

82 

44 

64 

Drive  under  SL  intercom  control 

07 

80 

44 

63 

Drive  under  PL  hand  signal  control 

09 

- 

39 

73 

Prepare  to  cross  water 

08 

- 

- 

- 

Cross  water 

23 

- 

- 

- 

Secure  after  crossing  water 

33 

- 

- 

- 

Drive  over  rough  terrain 

31 

59 

47 

73 

Position  bounding  vehicle 

25 

70 

69 

78 

Position  overwatching  vehicle 

39 

72 

67 

78 

Locate  covered  area 

33 

68 

59 

73 

Position  vehicle  in  covered  area 

33 

61 

65 

73 

Prepare  APC  for  dismount 

30 

64 

70 

76 

Move  to  PL  directed  location 

57 

83 

54 

77 

Position  hull  down  by  G/CTL  directions 

37 

- 

69 

79 

Position  hull  down  visually 

39 

- 

70 

79 

Button  up  if  needed 

50 

80 

71 

81 

Monitor  radios 

50 

84 

69 

79 

Relay  info  to  G/CTL  or  SL 

65 

85 

50 

76 

Assist  vehicle  camouflage 

63 

- 

53 

80 

Monitor  radio 

61 

87 

62 

76 

Feed  ammo  to  G/CTL 

36 

63 

74 

69 

Relocate  vehicle 

58 

76 

72 

79 

Move  to  assembly  area 

40 

85 

65 

77 

Position  for  remount 

77 

- 

66 

77 

Prepare  APC  for  remount 

52 

- 

66 

77 
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Table  1 .  -  (Com  .  ) 


Goals  of 


Assist  reloading  of  APC 
Drive  concealed  to  disengage 
Drive  visually  to  formation 

Drive  under  G/CTL  or  SL  control  to  formation 
Check  gear  and  vehicle  for  damage 
Check  fuel  and  fluid  supplies 
Make  necessary  field  repairs 
Report  vehicle  readiness  to  G/CTL 


&)  H 

C 

0)  o 

O  O 

Action 
1.2  3 

29 

66 

58 

68 

- 

63 

67 

83 

33 

66 

67 

65 

33 

63 

69 

69 

77 

55 

61 

57 

80 

81 

85 

82 

66 

77 

83 

81 

71 

83 

75 

GUNNER/ CARRIER  TEAM  LEADER/ (G/CTL) 


Receive  orders  and  plans  from  PL 

47 

88 

68 

60 

Review  terrain  maps  with  SL 

68 

87 

84 

60 

Check  condition  of  organic  weapon 

68 

88 

92 

63 

Check  ammo  supply 

54 

92 

92 

82 

Check  condition  of  NVDs 

55 

- 

87 

82 

Check  vehicle  for  equipment  security 

47 

- 

73 

80 

Assist  loading  of  APC 

42 

- 

7  7 

66 

Review  SOPs  and  special  orders  with  SL 

53 

- 

77 

74 

Mount  vehicle 

66 

- 

77 

62 

Observe  terrain  for  navigational  purposes 

68 

- 

87 

92 

Observe  terrain  for  enemy  presence 

80 

88 

92 

88 

Observe  PL  hand  signals 

74 

74 

71 

80 

Observe  PL  flashlight  signals 

74 

74 

70 

80 

Intercom  communicate  with  SL 

82 

- 

83 

74 

Observe  lead  vehicle 

82 

77 

77 

74 

Supervise  water  crossing 

79 

- 

- 

- 

Detect  direction  of  enemy  ATs  if  encountered 

84 

82 

66 

76 

Assist  positioning  of  bounding  vehicle 

81 

82 

91 

76 

Fire  from  bounding  vehicle 

1 

87 

83 

91 

83 

Overwatch  bounding  vehicle 

2 

87 

82 

91 

83 

Fire  to  protect  bounding  vehicle 

3 

90 

87 

64 

83 

Locate  covered  area 

84 

- 

74 

Direct  positioning  in  covered  area 

82 

85 

74 

Overwatch  dismount 

4 

84 

86 

63 

83 

Direct  positioning  in  hull  down  configuration 

77 

- 

62 

83 

Mount  NVDs  if  necessary 

74 

- 

89 

74 

Receive  PL  regrouping  plans 

67 

71 

62 

82 

Table  1.  2  (C  oin.  ) 


Identify  TRPs 
Establish  range  cards 
Assist  in  vehicle  camouflage 
Fire  .50  cal  at  targets 
Fire  . 50  cal  at  areas 
Maintain  fire  per  range  cards 
Use  NVDs 

Coordinate  firing  with  other  vehicles  &  dis¬ 
mounted  elements 
Fire  stationary 
Fire  in  motion 

Maintain  knowledge  of  the<squads  locations 
Communicate  with  PL 
Detect  enemy  movement 
Determine  need  to  relocate 
Establish  revised  TRPs  and  range  cards 
Direct  relocation  or  repositioning 
Reposition  to  allow  other  SWs  to  fire  as 
needed 

Locate  assembly  area 

Overwatch  remount 

Cover  disengaging  squads 

Maintain  concealed  disengagement 

Receive  PL  regrouping  instruction 

Proceed  to  regrouping 

Fire  to  protect  regrouping 

Check  organic  weapon's  condition 

Make  repairs  to  organic  weapons 

Check  ammo  supplies 

Report  vehicle  readiness  to  SL 


Critica 
Task  No 

General 
! Goals 

Goals  of 
Action 

1  2  3 

75 

83 

67 

84 

83 

- 

67 

84 

81 

- 

91 

75 

82 

87 

89 

85 

5 

85 

86 

89 

85 

80 

- 

89 

76 

81 

- 

82 

85 

6 

86 

87 

90 

85 

79 

87 

91 

85 

83 

85 

93 

89 

7 

88 

83 

92 

87 

8 

91 

83 

92 

86 

9 

93 

85 

94 

88 

10 

89 

85 

90 

74 

11 

92 

89 

90 

84 

12 

90 

90 

94 

80 

13 

89 

87 

94 

80 

77 

- 

91 

83 

77 

- 

88 

84 

14 

91 

91 

91 

84 

15 

89 

- 

91 

80 

90 

- 

88 

81 

90 

- 

87 

76 

16 

89 

- 

89 

80 

78 

90 

91 

67 

79 

88 

91 

72 

82 

86 

90 

75 

17 

86 

84 

88 

78 

INFANTRY  MANEUVER  TEAM  MEMBER  (MTM) 


Receive  orders  and  plans  from  PL 
Check  condition  of  weapons 
Check  ammo  supplies 
Che^k  other  gear  as  needed 
Check  NVDs 
Load  vehicle 

Review  SOPs  and  special  orders  with  SL 


79 

72 

90 

77 

88 

87 

90 

77 

78 

84 

94 

85 

78 

80 

84 

87 

84 

- 

82 

78 

35 

- 

77 

80 

60 

82 

82 

80 
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Tabii'  1. 2  (Coat.  ) 


Cfl  0 

o  z 

w 

Goals  of 

*->  ^ 

•H  01 

u 

G  nj 

QJ  O 

1 

Action 

2 

3 

Mount  APC 

CJ-  H 

O  CJ 

73 

82 

73 

83 

Ride  in  APC 

75 

79 

75 

87 

Remove  web  gear  and  securing  for  water 
crossing 

67 

_ 

Support  mounted  organic  weapon  firing 

83 

80 

92 

- 

Detect  targets  in  exposed  position  bounding 
vehicle 

19 

86 

80 

90 

85 

Fire  weapons  from  bounding  vehicle 

20 

85 

S3 

92 

85 

Prepare  to  dismount 

51 

80 

76 

94 

Execute  dismounting  procedure 

59 

- 

76 

94 

Seek  concealment 

75 

74 

79 

92 

Plan  fire  effective  positions 

21 

87 

82 

92 

85 

Coordinate  weapon's  locations 

22 

84 

82 

92 

85 

Carry  weapons  to  locations 

63 

75 

94 

- 

Reconnoiter  subsequent  positions 

79 

77 

85 

86 

Mark  routes  between  possible  positions 

23 

86 

76 

86 

88 

Identify  TRPs 

24 

84 

78 

86 

85 

Plan  fire  cover  for  possible  relocations 

25 

86 

83 

89 

88 

Prepare  range  cards 

81 

- 

89 

83 

Stake  out  range  limits  for  weapons 

77 

- 

89 

81 

Construct  obstacles 

73 

- 

91 

82 

Place  obstacles 

71 

- 

93 

82 

Plant  mines 

76 

- 

97 

83 

Camouflage 

77 

- 

94 

79 

Learn  routes  to  assembly  area 

79 

- 

82 

76 

Detect  enemy  arrival  at  effective  distance 

85 

- 

85 

81 

Fire  on  targets 

26 

89 

82 

94 

81 

Fire  at  areas 

27 

86 

82 

94 

83 

Communicate  with  SL  via  hand  signals 

82 

68 

77 

81 

Communicate  with  SL  vocally 

81 

59 

72 

76 

Communicate  with  PL  by  radio 

81 

89 

91 

82 

Fire  with  NVDs 

28 

85 

- 

91 

81 

Feed  enemy  progress  info  to  SL  (or  PL) 

81 

84 

92 

83 

Collect  gear  for  relocation 

77 

54 

72 

78 

Cover  movement  to  new  position 

86 

82 

77 

83 

Move  rapidly  to  new  positons  via  marked 
routes 

29 

89 

80 

77 

88 

Fire  while  relocating 

30 

88 

84 

80 

83 

Move  to  assembly  area 

31 

88 

- 

80 

86 

Fire  to  cover  move  to  assembly  area 

32 

88 

- 

80 

85 

Fire  from  moving  vehicle 

88 

74 

81 

82 

Collect  gear  for  remount 

81 

53 

82 

81 

f  + - 


i 

i 
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r3  0 

—i 

u  ^ 

*rH 

03 

i-i  V) 

Goals  of 

•r-i  IT 

<U  i-H 

C  r} 

Action 

0)  o 

1 

1. 

U  H 

CJ  O 

J 

Remount  rapidly 

82 

71 

7  3 

66 

Cover  other  remounting 

members 

84 

66 

74 

81 

Stow  gear  correctly 
Support  organic  weapons 

to  cover  dis- 

56 

32 

62 

69 

engagement 

84 

- 

81 

73 

Move  to  assembly  area 

81 

- 

75 

82 

Fire  to  cover  movement 

to  assembly  area 

89 

- 

75 

82 

Check  gear  for  damage 

71 

- 

64 

50 

Check  ammo  supplies 

83 

83 

56 

57 

Report  readiness  to  SL 

86 

81 

58 

70 

SQUAD  LEADER  (SL) 

Receive  orders  and  plans  from  PL 

63 

69 

78 

69 

Review  terrain  maps  with  DR  and  G/CTL 

60 

68 

79 

72 

Discuss  material  and  weapons  needs  with  PL 

67 

85 

85 

78 

Check  rosters  for  combat  ready  personnel  for 
weapons  needed  by  mission 

52 

76 

81 

69 

Check  conditions  of  NVDs 

59 

- 

80 

81 

Supervise  loading  of  vehicles 

63 

72 

79 

78 

Inspect  vehicles  for  equipment  and  organic 
security 

48 

70 

80 

78 

Review  SOPs  and  special  orders  with  squads 

53 

70 

81 

81 

Mount  vehicle 

59 

69 

72 

83 

Observe  terrain  for  concealed  movement  routes 

76 

78 

85 

86 

Observe  terrain  for  enemy  presence 

33 

87 

74 

88 

86 

Direct  DR 

78 

82 

78 

86 

Observe  PL  hand  signals 

68 

75 

66 

80 

Observe  PL  flashlight  signals 

70 

75 

66 

80 

Coordinate  defensive  squad  fire 

80 

78 

92 

81 

Communicate  with  PL  as  needed 

82 

79 

79 

76 

Maintain  proper  movement  configurations 

83 

77 

78 

82 

Direct  squad  to  dismount  configuration 

70 

80 

87 

85 

Conduct  dismount 

73 

84 

78 

85 

Receive  sector  assignments  from  PL 

81 

80 

87 

85 

Assign  positions 

77 

82 

90 

94 

Establish  communication  network 

34 

87 

80 

82 

88 

Identify  TRPs 

35 

90 

82 

62 

92 

Prepare  range  cards 

36 

90 

- 

89 

92 

Establish  routes  to  subsequent  position 

37 

93 

82 

90 

92 

14 


Table  1.  2  (font.  ) 


Supervise  obstacle  and  camouflage 
construction 

Coordinate  plan  for  assembly 
Direct  mounted  vehicle  to  correct 
configuration 

Coordinate  squad  firing  in  range 
Communicate  with  PL  on  progress 
Report  enemy  status  to  PL 
Adjust  firing  as  necessary 
Coordinate  squad  relocation  if  necessary 
Direct  relocation  fire 
Make  new  range  cards  as  needed 
Direct  movement  to  assembly  area 
Direct  cover  fire  while  moving  to 
assembly  area 

Assign  exposed  fire  team  as  needed  when 
mounted 

Coordinate  fire  needs  per  PL  instructions 
while  mounted 
Direct  remounting 

Coordinate  cover  fire  during  remount 
Direct  squad  movement  during  dis¬ 
engagement 

Communicate  with  PL  during  dis¬ 
engagement 

Direct  proper  movement  to  regrouping 
Assess  squad's  infliction  of  damage  on 
enemy 

Assess  squad's  received  damage 
Report  assessments  to  PL 


PLATOON  LEADER  (PL) 

Receive  orders  and  plans  from  company 
Discuss  orders  and  plans  with  platoon  as 
needed 

Discuss  material  and  weapons  needs  with 
SLs 

Discuss  attachments 
Conduct  reconnaissance 


Cr itica 
Task  No 

General 

Goals 

Goals  of 
Action 

1  2  3 

38 

85 

76 

90 

82 

87 

80 

79 

83 

81 

79 

53 

8A 

81 

8A 

90 

86 

71 

82 

80 

83 

80 

72 

90 

83 

39 

86 

87 

90 

88 

AO 

85 

87 

91 

88 

41 

88 

86 

92 

88 

A2 

86 

86 

91 

8A 

A3 

88 

86 

91 

88 

AA 

87 

83 

89 

91 

A5 

89 

85 

90 

91 

A6 

86 

80 

89 

55 

83 

72 

72 

83 

87 

71 

77 

- 

A7 

88 

68 

79 

88 

A8 

88 

_ 

72 

88 

A9 

87 

- 

72 

86 

80 

78 

78 

75 

8A 

77 

81 

80 

65 

78 

8A 

67 

53 

62 

79 

72 

55 

6A 

79 

7A 

79 

79 

90 

80 

80 

80 

90 

8A 

88 

55 

92 

93 

15 


Table  1.  1  (Coni.  ) 


Check  accuracy  of  terrain  maps 
Check  with  SLs  on  readiness 
Check  with  company  on  SOPs  and 
special  orders 

Check  on  support  fire  availability 
Mount  APC 

Communicate  formation  signals  by  hand  to 
SLs 

Communicate  formation  signals  by  flash¬ 
light  to  SLs 

Identify  terrain  reference  points 
Communicate  with  company  as  required 
Communicate  by  radio/wire  to  squad^  as 
necessary 

Decide  to  engage  unexpected  fire  or  not 
Direct  mounted  defense 
Communicate  with  OPs 

Request  possible  support  fire  requirements 
from  company 

Direct  approach  configuration  to  mission 
area 

Process  plan  changes  from  company 
Select  positions  for  cover,  concealment, 
observation  and  fire 
Communicate  positioning  to  SLs 
Select  OP  sights  and  posts 
Post  OPs 

Establish  inter-squad  communication 
network 

Assign  locations  to  SLs 
Select  subsequent  positions 
Establish  transition  routes 
Establish  TRPs 

Assign  fire  zones  and  targets 
Position  squad-detached  APCs 
Communicate  with  company  and/or  artillery 
as  needed 

Establish  obstacles  and  camouflage  needs 
Direct  preparations  of  squads 
Choose  assembly  area 


to  O  i— f 


4  z  I5  Goals  of 

u  m  qj  — »  Action 


*-»  <0 
O  H 

V  o 
o  o 

1 

2 

3 

51 

86 

68 

92 

91 

83 

55 

86 

86 

82 

55 

86 

84 

52 

88 

79 

88 

85 

82 

55 

81 

90 

62 

49 

70 

80 

67 

45 

70 

80 

83 

61 

87 

85 

80 

79 

81 

85 

78 

80 

91 

88 

53 

85 

82 

91 

88 

54 

84 

- 

91 

88 

55 

85 

- 

93 

89 

56 

84 

83 

94 

89 

74 

82 

80 

91 

72 

82 

84 

90 

57 

86 

87 

95 

90 

74 

82 

94 

93 

81 

- 

94 

94 

09 

- 

- 

94 

58 

85 

83 

84 

92 

59 

84 

83 

92 

92 

'  72 

81 

94 

92 

81 

79 

92 

92 

60 

84 

82 

96 

92 

61 

84 

83 

94 

94 

83 

82 

92 

92 

62 

85 

86 

94 

90 

82 

80 

91 

89 

78 

82 

93 

86 

74 

87 

82 

90 

16 
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03  O 

03 

Vj  W 

Goals  of 

U 

*H  CO 

J-i  OJ 

CJ  i—l 

C  03 

U  O 

1 

Action 

0 

3 

Instruct  squads  and  G/CTLs  on  assembly  plans 

O  H 

o  o 

75 

85 

77 

90 

Inspect  for  readiness 

69 

81 

78 

81 

Select  firing  configuration  for  mounted 
defense 

84 

82 

82 

81 

Direct  vehicle  firing  locations 

63 

87 

82 

85 

89 

Direct  vehicle  movement  patterns 

6  A 

84 

79 

91 

89 

Coordinate  firing  using  visual  signals 

80 

74 

90 

80 

Call  indirect  fires  according  to  plans 

81 

85 

92 

88 

Communicate  with  OPs  and  company  as 
necessary 

65 

86 

88 

82 

92 

Decide  when  (or  if)  to  relocate 

66 

88 

83 

84 

93 

Coordinate  SL  reports  and  G/CTL  reports  of 
enemy  progress 

80 

68 

82 

92 

Order  relocation 

67 

88 

89 

79 

93 

Direct  relocation  cover 

68 

90 

85 

79 

93 

Coordinate  changes  in  TRPs  etc.,  after 
relocation 

69 

85 

86 

94 

89 

Order  move  to  assembly  area 

70 

87 

83 

84 

93 

Direct  protective  fire  for  move  to 
assembly 

71 

88 

82 

87 

93 

Direct  squad  fire  zones  while  mounted 

72 

87 

80 

87 

91 

Direct  squad  fire  requirements  while 
mounted 

73 

89 

79 

87 

91 

Direct  remounting 

74 

62 

78 

86 

Coordinate  remounting  protective  fire 

82 

75 

81 

85 

Direct  disengagement 

7A 

84 

77 

87 

85 

Call  indirect  fire  required  for  disengagement 

75 

91 

76 

88 

92 

Recall  OPs 

09 

_ 

92 

_ 

Coordinate  regrouping 

76 

86 

67 

89 

88 

Assess  damage  inflicted  on  enemy 

83 

54 

89 

77 

Assess  condition  of  platoon 

88 

54 

75 

79 

Report  mission  status  to  company 

72 

81 

75 

78 

Prepare  for  next  mission 

90 

81 

73 

78 

1  7 


Table  1.  3 


Criticality  Ratings  lor  Tank  Tasks 


TANK  PLATOON  LEADER  (TK  PL) 

Critical 
Task  No. 

General 

Goals 

Goals  of 
Action 
1  2 

3 

Receive  plans  and  order  from  the  CDR 

53 

72 

90 

72 

Coordinate  with  other  PL 

53 

72 

86 

71 

Coordinate  with  FIST  Chief 

56 

72 

84 

75 

Request  attachments 

39 

58 

45 

71 

Issue  warning  order 

55 

72 

50 

75 

Conduct  reconnaissance 

Confirm  accuracy  of  terrain  maps  with 

52 

72 

59 

71 

ground 

53 

62 

48 

73 

Coordinate  with  81mm  FO  (Fire  Planning) 

1 

78 

72 

86 

75 

Coordinate  with  ARTY  FO  (Fire  Planning) 

2 

78 

72 

86 

75 

Select  firing  positions  for  tanks 

3 

82 

86 

86 

75 

Select  observation  posts 

4 

78 

84 

67 

71 

Select  routes 

5 

66 

80 

44 

76 

Select  alternate  positions 

6 

82 

86 

84 

75 

Select  supplementary  positions 

Check  with  TK  CDRs  to  determine  unit 

7 

82 

86 

84 

75 

readiness 

46 

62 

45 

77 

Order  PLT  forward 

44 

78 

25 

77 

Direct  tactical  movement  of  PLT  enroute 
Communicate  positioning  of  tanks  to 

55 

78 

25 

80 

the  V'K  CDRs 

8 

68 

78 

42 

80 

Use  hand  signals 

47 

80 

42 

64 

Use  flag  signals 

47 

80 

42 

64 

Operate  intercom/radio 

Discuss  local  security  requirements 

9 

67 

80 

87 

64 

with  PLT 

Discuss  material  and  weapons  requirements 

55 

84 

76 

73 

with  TK  CDRs 

49 

60 

35 

61 

Order  hot  loop  be  established 

Communicate  obstacle  and  camouflage 

52 

61 

73 

73 

requirements  to  PLT 

50 

72 

69 

74 

Supervise  defensive  preparations 

10 

78 

76 

79 

73 

Inspect  for  readiness 

11 

73 

84 

49 

73 

Approve  TK  CDRs'  firing  data 

12 

72 

84 

82 

71 

Approve  FO's  fire  plan 

13 

73 

84 

90 

73 

Prepare  PLT  terrain  sketch 

47 

75 

71 

77 

Prepare  PLT  fire  plan 

14 

73 

82 

81 

73 

Escort  TM  CDR  during  his  inspection 

49 

62 

66 

71 

Mount  tank 

24 

50 

61 

55 

Report  enemy  sightings 

53 

86 

75 

74 

Acquire  targets 

15 

75 

90 

88 

74 

18 
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C3  O 

o  ^ 

•f-4 

CO 

U  (A 

( 

'.oals  of 

U  ^ 

•H  U) 

V  — < 

C  CO 

Action 

U  CO 

0  0 

1 

2 

3 

U  H 

o  o 

Determine  when  to  commence  engagement 

16 

80 

78 

86 

73 

Order  FO's  to  adjust  fires 

17 

84 

90 

83 

74 

Control  employment  of  coordinated  PLT 

tank  fires 

18 

78 

90 

87 

73 

Operate  laser  range  finder 

19 

71 

85 

88 

74 

Operate  CDR's  cupola 

58 

85 

75 

64 

Track  targets  using  periscopes 

58 

85 

77 

64 

Issue  crew  fire  commands 

64 

90 

87 

73 

Override  gunner's  traverse 

20 

72 

85 

79 

74 

Fire  50  CAL  MG 

21 

67 

90 

90 

74 

Conduct  immediate  action  to  correct 

50  CAL  malfunctions 

56 

85 

81 

64 

Decide  when  to  (if)  to  relocate 

22 

70 

88 

81 

79 

Order  relocation  of  vehicles 

60 

88 

81 

79 

Control  formations  on  the  move 

23 

71 

90 

72 

79 

Communicate  positioning  to  TK  CDRs 

57 

90 

69 

79 

Adjust  indirect  fires 

24 

87 

90 

90 

78 

Reload  50  CAL  MG 

59 

85 

77 

67 

Initiate  radiological  monitor 

47 

58 

14 

69 

Troubleshoot  sighting  equipment 

61 

80 

75 

65 

Replace  sight  components 

51 

80 

33 

65 

Troubleshoot  cupola  malfunctions 

43 

80 

71 

65 

Troubleshoot  communications  malfunctions 

46 

80 

75 

63 

Troubleshoot  electrical  malfunctions 

46 

80 

75 

63 

Encode/decode  messages 

53 

85 

30 

63 

Transmit  situation  reports  to  CDR 

56 

90 

51 

76 

Issue  fragmentary  orders 

25 

85 

95 

87 

76 

Issue  spot  reports 

26 

75 

90 

79 

71 

Assess  damage  inflicted  on  the  enemy 

60 

85 

74 

73 

Assess  status  of  TK  PLT 

63 

90 

76 

79 

Request  resupply  as  needed 

54 

80 

81 

63 

Request  medical  support  as  needed 

51 

80 

35 

63 

Redistribute  supplies 

64 

80 

76 

63 

Prepare  for  next  mission 

58 

75 

66 

63 

Decontaminate  self 

42 

77 

54 

77 

Identify  chemical  agents 

52 

85 

44 

74 

Escape  from  burning  tank 

24 

37 

10 

75 

Escape  from  overturned  tank 

24 

10 

10 

75 

Escape  from  sinking  tank 

24 

10 

10 

75 

19 
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TANK  COMMANDER  (TK  CDR) 

Critical 
Task  No. 

General 

Goals 

Goals  of 
Action 

1  2  3 

Receive  plans  and  orders  from  TK  PL 

53 

72 

90 

72 

Coordinate  other  TK  CDRs 

53 

72 

85 

71 

Coordinate  with  gunner 

27 

79 

90 

88 

74 

Coordinate  with  driver 

28 

67 

81 

71 

80 

Cordinate  with  loader 

51 

90 

88 

73 

Inspect  tank  engine 

45 

70 

47 

69 

Inspect  tank  suspension  and  track 

45 

70 

47 

69 

Inspect  tank  sighting  and  fire  control 

52 

80 

50 

67 

Conduct  communications  check 

50 

80 

61 

63 

Inspect  armament /ammunition 

62 

80 

69 

64 

Control  tank  enroute 

43 

85 

61 

73 

Interpret  positioning  instruction  of  TK  PL 

47 

90 

70 

70 

Occupy  firing  position 

29 

65 

88 

87 

59 

Implement  local  security  instructions 

Implement  barrier  and  camouflage 

52 

80 

62 

70 

instructions 

56 

80 

68 

69 

Direct  clearing  of  fields  of  fire 

59 

85 

72 

71 

Prepare  tank  range  card 

59 

83 

83 

70 

Select  targets  for  main  gun 

55 

90 

81 

74 

Select  targets  for  50  CAL 

56 

90 

82 

74 

Select  targets  for  COAX  MG 

56 

90 

82 

74 

Plan  fire  control  measures 

30 

86 

90 

85 

71 

Escort  PL  or  TM  CDR  during  inspection 

31 

70 

73 

75 

76 

Mount  tank 

58 

75 

71 

69 

Report  enemy  sightings 

32 

74 

90 

81 

73 

Acquire  targets 

33 

72 

90 

90 

71 

Engage  targets  on  order 

34 

72 

90 

90 

71 

Adjust  indirect  fires 

35 

88 

90 

90 

74 

Operate  laser  range  finder 

36 

81 

85 

90 

74 

Operate  CDRs  cupola 

58 

85 

75 

64 

Track  targets 

58 

85 

90 

64 

Issue  crew  fire  commands 

37 

65 

90 

90 

73 

Traverse  turret  with  override 

72 

85 

89 

74 

Fire  50  CAL  MG 

38 

67 

90 

90 

74 

Conduct  immediate  action  to  correct 

56 

80 

89 

64 

50  CAL  malfunctions 

56 

80 

89 

64 

Decide  when  to  (or  if)  relocate 

39 

66 

90 

88 

79 

Order  relocation  of  vehicle 

50 

90 

88 

79 

Control  driver  actions  when  moving 

40 

71 

90 

83 

79 

Reload  50  CAL  MG  as  required 

59 

80 

84 

67 

Troubleshoot  sighting  equipment 

61 

80 

74 

65 

Troubleshoot  fire  controls 

62 

80 

74 

65 

Troubleshoot  communications  equipment 

46 

80 

74 

63 

Troubleshoot  cupola  malfunction 

43 

80 

74 

65 

Encode/decode  messages 

53 

80 

39 

63 

20 
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Transmit  status  reports  to  TK  PL 
Transmit  spot  reports  to  TK  PL 
Assess  damage  inflicted  on  enemy 
Assess  status  of  tank 
Request  resupply  as  needed 
Request  medical  support  as  needed 
Redistribute  supplies 
Prepare  for  next  mission 
Decontaminate  self 
Escape  from  burning  tank 
Escape  from  sinking  tank 
Escape  from  overturned  tank 


nj 

o 

CJ 

r3 

•H 

u 

cn 

4J 

V 

t-H 

■H 

in 

c 

03 

U 
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O 

CJ 

H 
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55 

90 

56 

76 

75 

90 

75 

71 

63 

80 

72 

73 

63 

90 

80 

73 

47 

80 

67 

63 

51 

80 

34 

63 

47 

80 

71 

63 

58 

75 

60 

63 

42 

79 

54 

77 

24 

10 

10 

75 

24 

10 

10 

75 

24 

10 

10 

75 

TANK  GUNNER  (TK  GR) 


Assist  TK  DR  in  vehicle  maintenance 

45 

50 

42 

79 

Boresight  COAX  MG 

50 

80 

49 

73 

Boresight  main  gun 

55 

80 

59 

73 

Zero  COAX  MG 

50 

80 

49 

73 

Zero  main  gun 

55 

80 

59 

73 

Operate  tank  intercom 

56 

82 

77 

77 

Prepare  tank  range  card  with  TK  CDR 

52 

83 

85 

72 

Operate  ballistics  computer 

58 

90 

85 

72 

Operate  azimuth  indicator 

58 

90 

85 

72 

Identify  target  reference  points 

59 

79 

75 

70 

Identify  map  symbols  on  the  ground 

59 

65 

61 

76 

Determine  fields  of  fire  for  main  gun 

61 

87 

85 

71 

Determine  fields  of  fire  for  COAX  MG 

62 

87 

85 

71 

Advise  TK  CDR  of  deadspace  in  fields  of  fire 

57 

78 

76 

73 

Acquire  targets 

42 

84 

88 

89 

74 

Track  targets 

43 

84 

88 

89 

74 

Receive  fire  commands  from  TK  CDR 

44 

82 

81 

89 

73 

Fire  main  gun 

45 

82 

90 

89 

73 

Fire  COAX  MG 

46 

81 

90 

89 

73 

Diagnose  turret/maingun/traverse 
malfunctions 

57 

75 

78 

74 

Diagnose  sighting  and  fire  control 
malfunctions 

57 

85 

79 

74 

Diagnose  recoil  malfunctions 

57 

85 

74 

74 

Diagnose  commo  malfunctions 

51 

75 

71 

73 

Measure  radiation 

51 

49 

46 

74 

■f 


21 
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nj  o 
u  2 

H 

Goals  oi 

•H 

l-i  ^ 

•H  (/) 
u  nj 

u  w 

q;  h 

C  03 

03  O 

1 

Action 

2 

J 

Decontaminate  self 

O  H 

o  o 

48 

49 

46 

77 

Escape  from  burning  tank 

24 

10 

10 

76 

Escape  from  overturned  tank 

24 

10 

10 

76 

Escape  from  sinking  tank 

24 

10 

10 

76 

TANK  LOADER  (TK  LDR) 

Assist  TK  DR  in  vehicle  maintenance 

45 

50 

42 

79 

Load  ammunition  on  tank 

53 

85 

84 

73 

Operate  tank  intercom 

53 

80 

82 

73 

Load  COAX  MG 

47 

72 

85 

90 

73 

Load  50  CAL  MG 

48 

72 

85 

90 

73 

Handle  main  gun  rounds 

49 

82 

90 

83 

74 

Load  selected  rounds 

50 

82 

95 

9C 

74 

Conduct  WPN  safety  checks 

51 

77 

90 

85 

74 

Conduct  communications  operation  checks 

52 

76 

80 

85 

76 

Set  head  space  and  timing  on  50. 

53 

72 

66 

77 

74 

Inventory  ammunition 

67 

70 

61 

73 

Operate  breach  mechanism 

54 

76 

90 

85 

74 

Operate  fire/safety  switch 

55 

76 

90 

80 

74 

Advise  TK  GR  when  COAX  and  main  gun 
can  fire 

56 

77 

90 

85 

73 

Conduct  immediate  action  to  correct 

COAX  malfunction 

57 

72 

85 

72 

74 

Unload  unoperational  main  gun  rounds 

58 

71 

85 

72 

74 

Dispose  of  expended  round  cannisters 

22 

60 

50 

69 

Advise  TK  CDR  of  ammo  status 

59 

80 

80 

76 

Assist  TK  CDR  with  observation 

52 

45 

66 

68 

Camouflage  tank 

38 

54 

45 

69 

Dismount  tar.k  for  local  security 

60 

49 

47 

73 

Install/remove  field  phones 

52 

58 

51 

64 

Install/remove  wire 

52 

58 

51 

64 

Erect  obstacles 

59 

67 

67 

65 

Diagnose  breach  malfunctions 

57 

71 

79 

64 

Implace/recover  mines 

64 

68 

67 

65 

Measure  radiation 

51 

41 

46 

74 

Decontaminate  self 

48 

41 

46 

77 

Escape  from  burning  tank 

24 

10 

10 

76 

Escape  from  overturned  tank 

24 

10 

10 

76 

Escape  from  sinking  tank 

24 

10 

10 

76 

22 


-  r 


Table 
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TANK  DRIVER  (TK  DR) 


r3 

o 

t-H 

U 

H3 

•r^ 

U 

0) 

•H 

c/> 

C 

cti 

U 

D 

0 

O 

H 

o 

O 

Goals  oi 
Action 


Inspect  tank  engine 

45 

80 

31 

79 

Inspect  tank  track 

45 

80 

31 

79 

Assist  crew  in  maintenance 

45 

50 

31 

79 

Install/remove  engine 

45 

50 

31 

79 

Install/remove  track 

45 

50 

31 

79 

Drive  tank  on  level  terrain 

53 

64 

69 

80 

Drive  tank  on  steep  grades 

Drive  tank  during  periods  of  darkness 

53 

64 

69 

80 

or  limited  visibility 

61 

t>6 

74 

80 

Drive  tank  on  slide  slopes 

53 

64 

69 

80 

Drive  tank  over  water  obstacles 

53 

66 

59 

80 

Camouflage  vehicle 

38 

72 

45 

77 

Drive  tank  in  mud/snow/sand/ice 

53 

66 

74 

80 

Drive  tank  in  convoy 

53 

20 

17 

70 

Install  periscopes 

50 

76 

23 

70 

Install  IR  periscope 

Conduct  before/during/after  operations 

50 

77 

23 

70 

checks 

49 

90 

71 

79 

Prepare  tank  for  normal  operations 

49 

77 

77 

79 

Prepare  tank  for  water  operations 

50 

77 

77 

79 

Prepare  tank  for  cold  weather  operations 

49 

77 

77 

79 

Prepare  tank  for  hot  weather  operations 

49 

77 

77 

79 

Operate  intercom 

50 

79 

71 

74 

Refuel  tank 

52 

65 

33 

74 

Dismount  tank  for  local  security 

55 

79 

67 

65 

Erect  obstacles 

59 

77 

67 

63 

Imp lace /recover  mines 

64 

76 

67 

63 

Measure  radiation 

51 

68 

46 

74 

Decontaminate  self 

47 

49 

46 

77 

Decontaminate  tank 

42 

49 

46 

79 

Escape  from  burning  tank 

24 

10 

10 

76 

Escape  from  sinking  tank 

24 

10 

10 

76 

Escape  from  overturned  tank 

24 

10 

10 

76 

Prepare  tank  for  recovery 

48 

75 

44 

79 

-f 
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FIST  CHIEF 


Receive  orders  and  plans  from  TM  CDR 

Coordinate  with  TM  CDR 

Coordinate  with  PLs 

Coordinate  with  FSO 

Coordinate  with  4.2"  FO 

Coordinate  with  ARTY  FO  TMS 

Coordinate  with  FS  NCO 

Coordinate  with  4.2"  FDC 

Coordinate  with  81mm  FDC 

Coordinate  with  DS  BAT  FDC 

Conduct  observation  post  reconnaissance 

Conduct  route  reconnaissance 

Confirm  accuracy  of  terrain  maps 

Identify  key  TRPs 

Select  OPs 

Identify  targets 

Transmit  target  intelligence 

Establish  TRPs 

Establish  FPFs 

Establish  TGPs 

Plan  WPN  SYS,  round,  FUZE,  MOE,  &  MOC  for 
each  target 
Use  field  binoculars 
Operate  NOD 

Operate  laser  locator-designator 

Operate  digital  message  device 

Use  compass 

Operate  radio 

Operate  field  telephone 

Establish  communications  with  the  supported  CDR 
(wire  &  radio) 

Establish  communications  with  the  ARTY  FOs  (wire 
S>  radio) 

Establish  communications  with  the  ARTY  FDC  (wire 
&  radio) 

Use  CEO I  (book) 

Orient  for  direction 


03  O 


*H  U) 


ra 

>-»  cn 

QJ  r-H 
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Goals  of 
Action 


>-i  ca 

O  H 

V  o 
o  u 

1 

2 

3 

i 

65 

70 

14 

69 

2 

65 

69 

22 

70 

3 

64 

69 

40 

62 

4 

61 

69 

33 

28 

47 

63 

22 

53 

53 

69 

86 

62 

54 

63 

87 

84 

56 

63 

44 

47 

56 

44 

44 

34 

56 

69 

92 

49 

57 

71 

56 

81 

37 

51 

48 

79 

37 

25 

44 

68 

49 

29 

45 

67 

5 

59 

66 

87 

93 

54 

68 

83 

76 

55 

51 

71 

62 

56 

59 

69 

67 

58 

72 

60 

83 

57 

71 

67 

76 

6 

61 

66 

74 

56 

58 

66 

84 

74 

58 

66 

84 

74 

7 

60 

66 

86 

73 

58 

b6 

75 

72 

54 

48 

60 

56 

54 

55 

79 

61 

57 

68 

72 

9 

56 

62 

77 

14 

51 

69 

79 

26 

51 

69 

79 

26 

29 

29 

24 

11 

8 

64 

90 

76 

73 

24 
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u 

d 

•H 

u: 

<y 

i — i 

•H 

(0 

c 

d 

U 

d 

a 

0 

cj 

r* 

u 

'O 

Determine  exact  position  on  the  ground 

9 

59 

90 

76 

65 

Prepare  a  terrain  sketch 

54 

64 

75 

61 

Prepare  initial  target  list 

54 

64 

71 

90 

Prepare  initial  target  overlay 

54 

64 

72 

90 

Transmit  target  list  to  FSO 

55 

19 

33 

7  0 

Encode  target  information  using  KAL61 

Transmit  hasty  target  lists  using  gridded 

66 

19 

27 

60 

thrust  line 

Make  use  of  CEOI  extract  of  the  gridded 

57 

19 

27 

70 

template  coding  table 

56 

19 

27 

40 

Acquire  targets 

55 

81 

82 

82 

Determine  target  range 

Make  appropriate  call  for  fire  (grid,  polar, 

45 

81 

85 

82 

shift,  etc.) 

56 

79 

92 

82 

Observe  effects  of  fire 

58 

79 

81 

85 

Correct  for  range 

56 

81 

73 

78 

Correct  for  deviation 

56 

79 

69 

78 

Adjust  corrective  fires 

10 

59 

81 

73 

81 

Engage  targets  of  opportunity 

11 

59 

85 

69 

81 

Adjust  CLGP  (laser) 

12 

62 

86 

70 

80 

Adjust  smoke  missions 

56 

79 

43 

85 

Adjust  open  sheaf  missions 

57 

77 

43 

73 

Adjust  converging  sheaf  mission 

54 

62 

69 

60 

Adjust  irregularly  shaped  target 

Determine  when  to  request  a  fire  for 

54 

73 

71 

60 

effect 

58 

80 

77 

67 

Determine  when  to  request  end  of  mission 

13 

67 

80 

77 

67 

Adjust  registration  mission 

56 

34 

21 

5 

Adjust  ICM  mission 

14 

64 

82 

70 

76 

Adjust  counterfire  mission 

Advise  CDR  in  use  of  direct  fire  WPNS  to 

15 

63 

84 

45 

70 

suppress  EN 

56 

77 

64 

75 

Adjust  immediate  suppression 

16 

59 

75 

64 

75 

Monitor  F0  CFF 

59 

47 

33 

64 

Approve  FO  CFF 

17 

67 

53 

54 

72 

Redirect  FO  CFF 

18 

62 

68 

84 

83 

Request  FSO  provide  GS  artillery  support 

19 

66 

79 

84 

83 

Adjust  TACAIR 

20 

65 

86 

84 

81 

Adjust  high  burst 

21 

67 

71 

50 

66 

Adjust  attack  helicopters 

22 

65 

86 

84 

81 

Adjust  naval  gun  fire 

64 

86 

84 

81 

Adjust  mortars 

23 

62 

62 

61 

81 

Mount  APC 

54 

10 

42 

58 

Adjust  illumination 

24 

62 

55 

75 

52 

L 

t 
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O  H 
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1 

2 

3 

Adjust  danger  close 

25 

60 

81 

69 

82 

Adjust  fire  by  sound 

54 

68 

58 

64 

Adjust  multiple  missions 

26 

65 

82 

71 

79 

Direct  actions  of  FS  NCO 

57 

52 

74 

79 

Direct  actions  of  RTO 

54 

26 

46 

74 

Direct  actions  of  driver 

57 

18 

19 

68 

Report  target  engagement  results 

27 

63 

78 

46 

28 

Order  relocation  of  FIST 

28 

60 

85 

67 

93 

Relay  calls  for  fire 

29 

67 

81 

79 

80 

Talk  inexperienced  observer  through  CFF 

58 

81 

79 

80 

FORWARD  OBSERVER  (FO) 

Receive  plans  and  orders  from  FIST  Chief 

30 

66 

77 

57 

72 

Receive  plans  and  orders  from  PL 

31 

65 

81 

92 

84 

Coordinate  with  FIST  Chief 

32 

62 

72 

43 

52 

Coordinate  with  PL 

33 

65 

81 

78 

81 

Coordinate  with  RTO 

54 

40 

46 

51 

Coordinate  with  FDC 

34 

61 

69 

46 

49 

Conduct  OP  reconnaissance 

57 

39 

60 

67 

Conduct  route  reconnaissance 

37 

39 

39 

84 

Confirm  accuracy  of  terrain  maps 

37 

34 

34 

61 

Identify  key  TRPs 

49 

34 

35 

61 

Select  OPs 

35 

59 

78 

85 

86 

Identify  targets 

54 

65 

88 

73 

Transmit  target  intelligence 

53 

48 

71 

69 

Select  TRPs 

56 

57 

61 

76 

Establish  FPs 

58 

72 

78 

89 

Establish  target  groups 

57 

77 

87 

87 

Use  field  binoculars 

58 

73 

82 

78 

Operate  NOD 

58 

73 

82 

78 

Operate  laser  locator-designator 

36 

60 

58 

88 

78 

Operate  digital  message  device 

58 

82 

82 

78 

Use  compass 

54 

58 

72 

68 

Operate  radio 

54 

59 

82 

73 

Operate  field  telephone 

57 

56 

77 

50 

Establish  communications  with  FDC 

51 

73 

76 

68 

Use  CEOI 

29 

57 

17 

47 

Orient  for  direction 

37 

64 

90 

85 

82 

Determine  exact  location  on  the  ground 

38 

59 

90 

85 

82 

Prepare  terrain  sketch 

54 

64 

62 

82 

Prepare  target  list 

54 

64 

56 

82 

Prepare  target  overlay 

54 

64 

56 

82 

Encode  target  information  using  KAL61 

56 

64 

15 

72 

Transmit  target  list 

55 

64 

26 

82 

26 
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Transmit  hasty  target  list  using  gridded 


THRUSTLINE 

Make  use  of  CEOI  extract  on  the  gridded 

57 

64 

29 

82 

template  coding  TB 

57 

64 

25 

72 

Acquire  targets 

39 

59 

69 

92 

81 

Determine  range  of  target 

40 

59 

69 

88 

81 

Determine  direction  of  target 

Place  appropriate  CFF  (grid,  polar- 

41 

59 

69 

88 

81 

plot,  shift,  etc.) 

56 

85 

91 

81 

Observe  effects 

58 

85 

81 

76 

Correct  for  range 

56 

92 

83 

81 

Correct  for  deviation 

56 

87 

82 

79 

Adjust  fires 

58 

87 

85 

81 

Engage  targets  of  opportunity 

42 

59 

87 

80 

89 

Adjust  CLGP 

43 

59 

92 

79 

87 

Adjust  smoke  missions 

56 

87 

49 

89 

Adjust  open  sheaf  missions 

57 

65 

51 

85 

Adjust  converging  sheaf  missions 

54 

65 

79 

86 

Adjust  irregularly  shaped  target  missions 

54 

66 

66 

84 

Determine  when  to  request  fire  for  effect 

58 

79 

91 

85 

Determine  when  to  request  end  of  mission 

44 

67 

50 

73 

85 

Adjust  registration  missions 

56 

52 

21 

51 

Adjust  ICM  missions 

45 

64 

79 

70 

83 

Adjust  counterfire  missions 

46 

63 

57 

45 

87 

Adjust  immediate  suppressive  fires 

47 

59 

74 

64 

87 

Adjust  TACAIR 

48 

65 

85 

84 

87 

Adjust  high  burst  missions 

49 

67 

71 

50 

71 

Adjust  attack  helicopters 

50 

65 

86 

84 

87 

Adjust  naval  gunfire 

64 

86 

84 

87 

Adjust  mortars 

51 

62 

63 

61 

87 

Adjust  illumination 

52 

62 

55 

75 

51 

Adjust  danger  close 

53 

60 

84 

69 

90 

Adjust  fire  by  sound 

54 

68 

58 

63 

Adjust  multiple  mission 

54 

65 

85 

71 

81 

Report  target  engagement  results 

55 

63 

78 

46 

28 

Relay  calls  for  fire 

Talk  an  inexperienced  observer  through 

56 

67 

86 

79 

80 

a  call  for  fire 

58 

81 

79 

80 

27 
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FIRE  SUPPORT  NCO  (FS  NCO) 

Critic 

Task 

Genera 

Goals 

t 

1 

loals  of 

Action 

2  3 

Receive  plans  and  orders  from  FIST  Chief 

57 

66 

67 

55 

90 

Coordinate  with  FIST  Chief 

56 

63 

65 

90 

Supervise  FIST  driver 

55 

14 

10 

70 

Supervise  FIST  RTO 

57 

14 

39 

63 

Request  FIST  rations 

30 

5 

5 

15 

Request  FIST  water  i 

30 

5 

5 

15 

Request  FIST  fuel 

30 

5 

5 

15 

Request  FIST  ammo 

32 

7 

5 

15 

Procure  FIST  rations 

32 

5 

5 

15 

Procure  FIST  water 

32 

5 

5 

15 

Procure  FIST  fuel 

32 

5 

5 

15 

Procure  FIST  ammo 

32 

7 

5 

15 

Issue  rations 

31 

5 

5 

15 

Issue  water 

32 

5 

5 

15 

Issue  ammo 

32 

7 

5 

15 

Supervise  maintenance  activities 

27 

10 

5 

35 

Supervise  camouflaging  activities 

Monitor  communications  on  mortar  PLT  fire 

51 

22 

21 

16 

control  nets 

Record  target  lists  sent  by  mortar  FO’s 

47 

69 

58 

71 

to  FDC 

Assist  FIST  Chief  consolidate  company 

58 

75 

37 

71 

target  list 

58 

75 

38 

71 

Assist  FIST  Chief  prepare  target  overlay 

58 

75 

38 

75 

Coordinate  with  mortar  PLT  FDC  Chief 

54 

76 

74 

61 

Act  as  vehicle  commander 

38 

34 

26 

71 

Redirect  FO  CFFs 

58 

72 

79 

81 

84 

Mount  vehicle 

15 

11 

11 

67 

Prepare  range  card 

47 

54 

14 

49 

Coordinate  local  security 

Report  results  of  mortar  engagements  to 

48 

51 

18 

53 

FIST  Chief 

RADIO  TELEPHONE  OPERATOR  (RTO) 

57 

69 

44 

63 

Operate  radio 

52 

83 

82 

79 

Operate  field  telephone 

59 

60 

77 

70 

64 

Install  remote  communications  device 

58 

76 

42 

50 

Install  secure  communications  device 

58 

77 

42 

48 

Lay  wire  (WD/1) 

56 

76 

42 

49 

Monitor  radio  communications 

45 

62 

44 

69 

Monitor  field  telephone  communications 

45 

62 

44 

63 

Operate  switchboard 

43 

58 

42 

54 

Transmit  messages 

55 

83 

52 

54 

28 
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CO 
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<y 
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1 

Goals  of 
Action 

2  3 

U  H 

o  o 

Record  messages 

26 

28 

20  44 

Repeat  CFFs 

60 

83 

81  65 

Be  prepared  to  adjust  fires  if  ordered 
to  do  so 

54 

87 

90  87 

29 
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BATTERY  EXECUTIVE  OFFICER  (X0) 

Critic a 
Task  No 

[General 

Goals 

( 

1 

3oals  of 
Action 

3 

Serve  as  acting  battery  CO 

AO 

S2 

S2 

5S 

Supervise  battery  when  it  occupies  a  tiring 

position 

1 

80 

82 

89 

89 

Lay  the  battery  when  it  occupies  a  tiring 

position 

n 

78 

90 

89 

89 

Measure  and  report  directions 

3 

68 

66 

66 

79 

Determine  minimum  quadrant  elevation 

60 

66 

66 

79 

Supervise  section  chiefs  during  boresighting 

AO 

63 

66 

69 

Control  fires  of  the  battery 

A 

83 

90 

90 

89 

Insure  before,  during,  after  DPS  maintenance 

is  performed 

35 

A8 

30 

6A 

Insure  area  improvements  are  completed  in 

accordance  with  BC's  order 

AA 

7A 

79 

88 

Insure  sections  store,  segregate  and  protect 

ammo 

5 

79 

58 

66 

71 

Render  X0Ts  report  to  FDC 

56 

A8 

90 

60 

Insure  intra-battery  communications  are 

established 

65 

77 

72 

62 

Insure  safe  firing  practices  are  observed 

in  battery 

AO 

29 

3A 

35 

Insure  each  section  chief  knows  location  of 

his  supplementary  position 

62 

72 

8A 

89 

Insure  each  section  chief  has  reconned  route 

to  supplementary  position 

62 

72 

8A 

89 

Coordinate  with  ISG  to  determine  fire  sectors 
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CHAPTER  11 


SCENARIOS 


An  active  defense  scenario  in  a  mid-European  environ¬ 
ment  is  presented.  Beginning  with  the  general  situation  it 
focuses  successively  on  a  Brigade/Task  Force,  a  combined 
arms  team  within  the  Task  Force,  and  on  three  types  of  defen¬ 
sive  actions  carried  out  by  the  various  elements  within  the 
team. 


This  chapter  describes  the  actions  of  a  combined  arms  team  defending 
against  a  breakthrough  attack  by  numerically  superior  threat  forces.  The 
chapter  is  divided  into  several  parts,  each  dealing  with  the  actions  of  a  sep¬ 
arate  tactical  element  of  a  combined  arms  team;  a  task  force,  a  mechanized  - 
infantry  team,  an  armor  platoon,  a  fire  support  team  (FIST),  and  an  artillery 
battery.  The  evaluation  of  human  performance  in  each  of  these  elements, 
described  within  the  body  of  these  Guidelines,  is  based  on  this  four  pari  sce¬ 
nario. 


A  brief  description  of  the  doctrine  and  principles  on  which  the  or¬ 
ganization  and  use  of  forces  described  here  are  based  prefaces  scenario. 

Part  1  of  the  scenario  itself  is  a  description  of  the  general  situation  in¬ 
volving  a  battalion  task  force  in  the  active  defense.  The  focus  of  the  team 
level  scenario  is  on  the  command  and  control  measures  used  by  the  Team 
Commander  to  influence  the  actions  of  his  subordinate  leaders  and  their  units 
in  fighting  the  defensive  battle.  Because  the  execution  of  the  active  defense 
during  continuous  operations  depends  heavily  on  the  reorganization  and  re¬ 
deployment  of  company-team  size  units,  the  questions  of  coordination  and  of 
command  and  control  demand  consideration  and  examination. 

blowing  fr  om  the  scenario  are  three  distinct  platoon  actions  or  mis¬ 
sions;  (1)  repel  an  attack  from  a  battle  position,  (2)  create  and  defend  a 
strong  point,  and  (3)  disengage  and  move  to  occupy  another  battle  position. 
These  three  platoon  actions  are  not  all  inclusive.  Rather,  they  were  se¬ 
lected  as  representative  of  the  kinds  of  critical  actions  in  which  a  combined 
ar  ms  team  would  be  involved  during  the  execution  of  the  active  defense.  The 
actions  are  not  to  be  thought  of  as  sequential  or  in  a  plausible  order-.  Rather 
they  are  samples  of  activity  that  might  occur-  at  any  time  and  in  any  order. 

Part  II  of  the  scenario  focuses  on  a  subordinate  unit  of  Team  ACE, 
i.  e. ,  mechanized  infantry  platoons.  Each  of  the  three  platoon  actions  pre¬ 
viously  listed,  is  the  basis  of  a  separate  platoon  scenario. 
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Similiurly,  Fart  ill  of  tin-  scenario  describes  the  actions  taken  by 
tile  tanks  in  support  of  the  company/ team  during  each  of  the  three  distinct 
platoon  actions.  Again,  this  yields  three  lank  scenarios. 

Part  IV  is  concerned  with  I  1ST  and  Part  V  is  concerned  with  the 
actions  of  the  howitzer  section  of  a  155mm  SP  artillery  battery.  The 
three  different  situations  described  differ  slightly  from  the  three  defensive 
platoon  actions.  The  first  artillery  scenario  describes  the  howitzer  section 
firing  m  support  of  a  team  that  is  under  attack  (without  the  howitzer  section 
actually  being  under  attack  itself).  This  corresponds  to  the  maneuver  ele¬ 
ment  repelling  an  attack.  In  the  second  artillery  scenario,  the  howitzer 
crews  fire  in  support  of  a  maneuver  unit  that  is  not  currently  under  attack 
which  corresponds  approximately  to  the  situation  of  a  maneuver  platoon 
occupying  and  preparing  to  defend  a  battle  position  prior  to  being  attacked. 
Finally,  the  third  artillery  scenario  describes  the  howitzer  section  firing 
in  support  of  the  team  which  is  under  attack  while  displacing  to  avoid  the 
effects  of  counter  battery  fires.  This  corresponds  to  the  maneuver  action 
of  disengaging  and  withdrawing  under  pressure  to  occupy  a  new  battle  position. 

Principles  of  Active  Defense 

Since  the  U.S.  Army  elements  in  Europe  will  inevitably  need  to  con¬ 
duct  massive  defensive  operations  during  any  next  war,  proper  defense 
against  and  defeat  of  enemy  attacks  will  be  of  prime  importance  for  the 
initial  411  to  72  hours  of  the  conflict. 


The  scenario  is  based  on  a  representative  mid-European  environ¬ 
ment.  Its  purpose  is  to  depict  a  phase  of  the  conflict  emphasizing  the  tank- 
mechanized  defensive  operations  during  a  three  to  five  day  period  of  pro¬ 
longed  battle  involving  a  wide  variety  of  environmental  conditions.  Starting 
with  the  active  defense  against  deliberate  attack,  the  scenario  examines  the 
roles  anti  activities  of  the  combined  arms  task  force,  its  company  teams, 
and  finally,  composite  platoons. 

The  scenario  assumes  that  the  defense  will  be  outnumbered  by  a 
ratio  of  six  to  one  during  the  first  48  hours  of  the  outbreak  of  hostilities. 
The  magnitude  with  which  these  first  operations  are  conducted  is  expected 
to  put  extreme  stress  on  the  defenders. 

Concept,  of  the  Defense 

The  battalion  task  force  of  the  scenario  is  a  part  of  a  large  force. 
But,  because  of  the  need  to  limit  the  scenario,  this  TK  and  the  activities 
are  considered  to  be  representative  of  all  operations.  The  defending  TF 
must  not  only  defeat  the  attacking  enemy  force,  but  it  must  also  keep  its 
own  Losses  to  a  minimum.  The  most  immediate  challenges  facing  the  de¬ 
fender  a  re  to; 
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(a)  destroy  the  enemy 

(b)  wear  down  enemy  forces  prior  to  assuming  the 
offense 

(e)  form;  the  enemy  to  mass  so  that  fire  can  be 
concentrated  on  him 

(d)  retain  or  deny  terrain,  facilities,  installations, 
and  activities,  or  preserve  forces  essential 

to  the  mission 

(e)  gain  time  for  activities  elsewhere. 

Because  we  anticipate  that  the  defending  force  will  be  outnumbered, 
the  defense  is  active  and  makes  maximum  effective  use  of  its  mobility  and 
fire  power. 

Defense;  Against  Echeloned  Attacks 

Since  the  opposing  force;  attaeks  in  ee  helotis,  the;  defende;r  attempts 
to  defeat  each  echelon  and  to  have;  an  effective  force  ready  to  oppose;  each 
subsequent  eerholon.  Tlte;  battalion  TF  and  its  organic  company  teams  en¬ 
gage;  the;  attacking  foree  from  battle;  positions  (BPs)  or  strong  points.  When 
necessary,  these;  defensive  positions  are;  moved  depending  on  the  threat  within 
tin;  de;fe;nsive;  see-tor. 

At  night  black  lights,  aetive:  NIK  scopes,  and  night  vision  goggle's  art; 
available;  to  assist  in  moving  to  alternate  BPs.  Given  an  ene-my  capability  of 
aelvane  ing  five;  kph  at  night  against  the;  covetring  force,  the  same  speed  or 
less  e  an  be;  assumed  for  pe-riods  of  limited  visibility  when  opposed  by  a 
e-eivermg  fe>re;e. 

In  the;  scenario,  the  defending  Division  Commander,  using  all  avail¬ 
able  intelligence*,  idemtifies  the  1st  Brigade's  sector  as  the  point  of  the  break¬ 
through  attae  k.  The;  Commander  plans  to  concentra'e;  his  defensive  efforts 
in  this  sector.  The  indicate;d  initially  unfavorable;  ratio  of  six  tea  one  is  pre¬ 
sumed  in  this  se  enario  to  have  been  reduced  by  use'  of  eTfec-tive  e  ombined 
arms  lire;  te>  a  manage'able;  three  to  one  ratio  by  tin >  time;  of  this  s>  emario. 

The  Commander  is  faced  with  condue-ling  a  representative  aetive  de-fense. 

fundamentals  of  the;  Active  Defense 


The;  fundamentals  of  the  ae  tive  defense.'  are  the  same  at  night  as  during 
the  el  ay: 

(1)  Slow  the  enemy  rate  of  movement.  Sine-e  he;  cannot  "servie;e;"  ail 
the  targets  at  once;,  the*  defender  must  slow  the1  enemy  down  to  increase  target 
exposure  time  and  al'  defending  gunners  tei  "servie  e.'"  more'  targets.  Con¬ 
ventional  mines  and  ot>.vacles  are  positioned  on  anticipated  enemy  avenues  of 
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approach  before  the  battle  begins.  However,  hastily  unplaced  obstui les 
(scattered  mines)  will  be  employed  in  aeeurdanee  unit  the  aetual  flow  of 

ba'Le. 

(2)  Begin  attrition  of  the*  merne  well-forward.  As  the  battle  ap¬ 
proaches  tlie  MBA,  artillery  fire  from  units  within  the  MBA  augment  ’he 
fire  of  die  returning  CI  A  elements.  Taelival  air  is  direvted  against  target  - 
rii  h  areas  such  as  enemy  second  eeln-lon  forces  and  shift ed  to  support  lead 
elements  when  their  situations  become  critical. 

('.))  Bngag<-  the  etiemv  at  the  maximum  effective  ranee  of  direct  lire 
weapons.  The  .-tie my  is  engaged  at  the  maximum  effective  range  of  each 
defending  weapon.  Tin  primary  weapon  systems  that  determine  how  the 
battalion  -ommaiidei  fights  the  battle  are  tanks,  antitank  guided  missiles, 
and  direct  support  artillery. 

(4)  Add  weapons  systems.  The  defending  battalion  will  add  weapon 
systems.  Mote  artillery  will  be  added  to  the  defender's  sector  by  lateral 
ri -posit ioning  of  units  in  adjacent  sectors  and  by  shifting  fire  from  less 
Vlireaieiied  areas.  Artillery  will  slow  tanks  by  use  of  smoke,  improved 
conventional  munitions,  guided  projectiles,  high  explosive  ammunition,  and 
scatterable  mines.  C'ounterfire  against  attacking  artillery  will  reduce  the 
amount  of  suppression  the  enemy  can  direct  against  the  defender  and  will 
in»  reuse  the  ability  of  ATCM  to  engage  early  and  reengage,  and  will  reduce 
tin-  defender's  vulnerability  during  repositioning.  The  cannon  launched 
terminal  homing  shell  will  give  a  tank  killing  capability  beyond  the  range  of 
direct  fire  weapons.  Attack  helicopters  will  also  increase  the  tank  killing 
engagement  range  and  reduce  the  "target  servicing"  problem.  Attack  heli¬ 
copters  will  be  recycles  from  points  out  of  range  of  enemy  artillery  and 
additional  ATC'.M  forces  will  be  moved  quickly  by  helicopter  to  tank  proof 
terrain  on  the  flanks  of  threatened  areas  or  added  to  the  forces  of  a  strong - 
point. 

(a)  Keep  the  defense  flexible  and  elastic.  The  most  difficult  task 
in  ihe  active  defense  is  to  inflict  maximum  damage  without  becoming  so 
closely  engaged  that  the  defender  is  fixed  in  position  by  enemy  action.  The 
effectiveness  of  the  active  defense  depends  on  maneuvering  battle  positions 
day  or  night  to  orient  on  the  enemy  force,  creating  strong  points  only  when 
necessary  to  hold  vital  terrain  or  to  provide  a  base  or  pivot  around  which 
other  forces  can  maneuver  or  counterattack.  Companies  will  make  rapid 
and  often  fighting  moves  to  new  battle  positions.  Battalion  commanders  may 
direct  company  teams  in  their  entirety,  or  they  may  permit  independent 
operations  at  the  company  level  while  they  coordinate  the  interaction  of 
tanks,  infantry,  artillery,  engineers,  and  air  support. 

(fi)  Destroy  weakened  enemy  forces.  When  the  most  advanced  enemy 
formations  have  been  weakened  by  attrition,  confused  by  the  maneuvering  active 
defense  and  demoralized  by  losses,  they  will  be  destroyed.  Defending  elements 
will  maneuver  to  battle  positions  on  the  flank  or  to  the  rear  of  the  enemy  forces 
where  tank  guns  and  missiles  can  attack  by  fire  without  physically  closing  with 
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tile  enemy  force.  When  it  becomes  necessary  to  close  with  the  enemy  to 
destroy  his  force,  counterattacks  will  take  routes  that  provide  cover  from 
i  me  my  overwatching  fire  and  will  maximize  tile  capability  of  tank  anu 
ATC1M  fire  before  closing  with  the  enemy.  C  ompanies  or  battalions  will 
execute  these  counterattacks  often. 

Conduct  of  the  Active  Defense  by  a  Battalion  Task  Force;  General  Situation 

The  scenario  contains  references  to  coordinates  and  locations  which 
can  be  identified  by  reference  to  the  following  map:  Cermany,  1:25,000, 

C-2  (Coburg)  overprinted. 

LA  5.  fones.  The  54th  Inf  Div  (Mech),  part  of  the  1  LA  S.  Corps, 
has  reached  a  line  generally  along  the  northern  side  of  the  highway  which 
runs  from  PA350665  to  PA490650.  At  081000  July,  the  division  was  in¬ 
formed  that  elements  of  the  1  Corps  to  their  east  had  reached  the  Main  Mit  er 
anti  were  preparing  for  a  river  crossing  operation  which  would  take  place' 
in  three  days.  1  Corps  elements  to  the  northwest  of  the  54th  Inf  Div  (Mech) 
have  met  increasing  opposition  and  have  been  ordered  to  continue  the  attack 
until  on  line  with  the  54th  Inf  Div  (Mech).  The  54th  Inf  Div  (Mech)  has  been 
ordered  to  defend  in  its  present  location  and  to  be  prepared  to  attack  on 
ord er. 

Enemy.  Aggressor  resistance  increased  steadily  as  he  was  driven 
south  toward  the  Main  Hiver.  Elements  of  the  Aggressor  12  1  Fusilier 
Motorized  Mifle  Division  of  the  19th  Combined  Arms  Army  have  been 
identified  opposite  the  54th  Inf  Div  (Mech).  Aggressor  morale  is  good  and 
his  forces  are  at  90  percent  authorized  strength.  There  are  no  known 
supply  deficiencies. 

Air.  Both  friendly  and  enemy  forces  have  the  capability  of  achieving 
local  air  superiority  for  limited  periods  of  time. 

Nuclear  Weapons.  Both  friendly  and  enemy  forces  have  a  nuclear 
capability.  Neither  force  has  used  this  capability  to  date. 

Weather.  The  weather  forecast  for  the  next  four  days  is  as  follows; 
Kainy  during  the  period  8-13  July  with  scattered  cloud  cover.  Severe 
thunderstorms  possible  daily  between  1300  and  1700.  Ceiling  during  thun¬ 
derstorms  will  be  500  feet.  Visibility  extremely  limited  in  early  morning 
until  0700  due  to  ground  fog.  Excellent  at  other  times  except  during  heavy 
showers.  The  wind  is  out  of  the  northwest  at  five  to  eight  knots.  Tem¬ 
perature  ranges  between  55  degrees  K  and  75  degrees  F. 


Terrain.  The  terrain  in  the  brigade  area  is  characterized  by  rol¬ 
ling,  forested  hills  with  steep  slopes  in  some  areas.  The  forests  are  gen¬ 
erally  cleared  of  underbrush;  however,  the  size  and  spacing  of  the  trees 
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will  post'  some  restrii  lions  on  vi'lihului'  movemeni.  The  soil  m  tin:  lower 
areas  is  i  ompoai'd  o:  t  lay  anti  silt  alluvium  deposited  by  the  streams. 

At  higher  elevations,  black  loam  is  prevalent  while  the  plateaus  are  a 
mixture  of  elay,  loam,  and  gravel.  Man  made  terrain  features  include 
villages,  road  >  uts  and  embankments,  rock  walls,  and  roads.  All  of  the 
streams  in  the  area  are  fordable.  The  Hr.  River  is  fordable  with  difficulty 
and  will  require  some*  engineering  work  to  facilitate  crossing. 

Defensive  Order 


At  0(51015  July,  the  1st  BDE,  54th  Inf  l)iv  (Mech)  receives  an  order 
to  ilefend  along  the  northern  side  of  the  railroad,  PA408(>(>4  to  PA475(>li5 , 
for  approximately  three  to  five  days. 

Task  Force  Organisation,  1st  BDE 

a 

The  1st  BOE  is  constituted  as  follows; 

T  [•'  4-78  Mech  heavy 
TF  4-79  Mech  heavy 
TF  4-80  Mech  heavy 
TF  8-4  Armor  heavy 
TF  -  9-50  FA  (155,  SP) 

A  Btry  (-)  (3-454)  (V)  (AD)  (DS) 

A/ 54  Engr  (CBT)  DS 
C'ommex.  Team  54th  ASACO. 


Initial  Sequence  of  Events 

The  enemy  attacked  with  one  division  in  two  echelons  of  two  regiments 
each.  On  the  West  he  used  one  tank  regiment  of  about  100  tanks  followed 
anti  overwatched  by  another.  On  the  East,  because  of  closer  terrain  and 
the  rain,  he  attacked  with  one  tank  regiment  followed  by  a  motorized  rifle 
regiment. 

On  the  West,  the  long  range  fire  of  the  HAWS  and  tanks  from  all  three 
positions  have  destroyed  40  to  50  tanks  of  the  lead  regiment  near  Roth  a 
Forst  and  the  BDE  CO  reorients  that  portion  of  his  defense. 

TF  4-78  is  defending  the  western  section  of  the  1st  BDE  area  and 
is  organized  and  positioned  as  follows;  TM  BLUE,  BP  48;  TM  C5REEN,  BP 
45;  and  TM  ACE,  BP  41.  The  next  level  of  the  scenario  will  concentrate  on 
the  teams  of  TF  4-7  8  (See  Figure  2.  1). 

Organization  of  TF  4-7  8.  The  following  list  shows  the  make-up  of  the 
teams  in  TF  4-78; 
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TM  ACE 


TM  BLUE 


TM  GREEN 


TM  TANK 


TM  CON 


A/4-78 (-) 
3/C/2-4  Amor 
1  AT  Section 
1  GSR  Team 


C/ 4-78 (-) 
2/C/2-4  Armor 
2  AT  Section 


B/2-4  Armor (-) 
2/C/4-78  Armor 
1  GSR  Team 


C/l-70th  Armor (-)  l/A/54 

l/A/4-78  Eng  (DS) 

1  AT  Sections 


Thu  following  notes  further  expand  TF  4-78's  situation: 

(1)  Sine  e  TM-BLUE  lias  the  Largest  fields  of  fire  a  no 
controls  tile  most  likely  tank  approach  into  the  area, 
the  team  has  at  least  three  tanks  plus  HAW  S. 

(2)  TM  ACE  has  a  forested  area  to  its  front  anti  is 
therefore  subject  to  a  mechanised  infantry  attack. 

(3)  TM  Ci  HE  EX  is  in  reserve;  but  if  the  situation  war¬ 
rants,  it  can  be  moved  forward.  Foremost,  the 
team  must  be  able  to  deliver  supporting  fire  from 
its  location  (BP  45). 

Summary  of  Opposing  Forces 

The  distribution  of  opposing  forces  is  as  follows; 

(a)  U.S.  BattaLion  Task  Force 

37  tanks 
13  A  PC/  MIC  V s 
8  TOWs 
12  Dragon's 

(b)  Enemy  Breakthrough  Division 
325  tanks 

90  infantry  combat  vehicles 
105  ATGMs 


Part  1- -Narrative  of  TF  4-73  Defense 


The  tank  regiment  on  the  east  is  stopped  by  the  terrain  and  well- 
placed  direct  and  indirect  supporting  fires.  Nonetheless,  the  motorized 
rifle  regiment  is  able  to  move  within  750m  of  TM  ACE. 

At  this  point  TM  BLUE  is  ordered  to  overwatch  the  movement  of  TM 
ACE  as  the  Latter  shifts  its  long  range  fire  into  the  flank  of  the  enemy  and 
into  the  forrested  area  North  of  Steinig,  PA  437  663. 
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TM  BLUE  is  under  very  heavy  artillery  lire  and  smoke.  The 
TF  Commander; 

(1)  rails  lor  artillery  delivered  si  alterable  mines  north 
of  Xiederfullbaeh  v  illage 

(2)  calls  for  attack  helicopters  to  engage  the  second 
tank  regiment  in  front  (north  of)  Xiederfullbaeh 
village 

(3)  places  heavy  artillery  and  mortar  fire  in  ft  om 
of  Tj\i  ace' 

(4)  asks  for  smoke  on  possible  enemy  antitank  guided 
missiles  at  position  PA  425647 

(5)  instructs  TM  GREEN  to  overwatch  the  movement 
of  TM  ACE  as  it  shifts  long  range  antitank  fire 
into  the  flank  of  the  enemy  attack  and  around 
Xiederfullbaeh. 

At  this  stage  of  the  scenario,  with  U.S.  Forces  positioned  as  shown 
in  Figure  2.  1,  it  is  possible  to  examine  more  closely  typical  platoon  actions 
that  are  critical  to  the  active  defense.  "Platoon  Action  1,  "  more  fully  de¬ 
scribed  later  in  this  chapter,  presents  a  description  of  a  platoon  action  to 
repel  an  enemy  assault  from  a  BP. 

In  Figure  2.  2,  the  threat  is  shown  as  reinforcing  the  advancing  tank 
regiment  with  a  second  regiment  to  concentrate  their  breakthrough  attempt. 
The  TF  Commander  determines  that  BP  46  is  crucial  if  the  TF  is  to  hold 
its  position  and  not  to  allow  the  reinforcing  threat  elements  to  complete  their 
attempted  breakthrough.  He  directs  that  TM  GREEN  occupy  BP  46  as  a 
strongpoint.  "Platoon  Action  2,  "  more  fully  described  later  in  this  chapter, 
presents  the  platoon  activities  involved  in  creating  and  defending  a  strong- 
point  (as  part  of  a  larger  force). 

TM  BLUE,  however,  has  become  closely  engaged  and  finds  it  nec¬ 
essary  to  fight  out  of  its  position  (see  Figure  2.3). 

After  TM  GREEN  moves  to  BP  46,  the  task  force  commander  advises 
them  to  cover  the  movement  of  TM  ACE  to  BP  40. 

TM  ACE  is  occupying  battle  position  41  (Figure  2.4)  with  its  tank 
platoon  on  the  left  (west),  one  infantry  platoon  in  the  center,  and  another 
on  the  right  (east).  The  infantry  faces  the  woodline  500-750m  to  the  front. 
The  MAWs  and  a  light  tank  section  fire  to  cover  the  eastern  tank  approach, 
whiLe  both  HAWs  and  the  heavy  tank  section  cover  the  main  tank  approach  on 
the  west. 
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As  soon  as  TM  GREEN  closes  on  Til’  4 G  to  the  rear,  the  task 
force  commander  orders  I’M  AC E  to  disengage  and  withdraw.  By  tins 
time,  enemy  infantry  has  closed  to  300m  and  enemy  tanks  are  within 
1,000m  to  the  southeast  and  1,500m  to  the  southwest. 

I'M  AC B  commander  calls  for  all  available  field  artillery  fire  on 
the  enemy  infantry  to  his  front  and  smokes  the  threat  tank  positions  to  the 
southwest.  He  brings  his  eight  Al'Cs  up  into  hull  down  position,  and  they 
join  the  field  artillery  in  suppressing  the  enemy  infantry  to  the  front.  Cnder 
cover  of  this  fire,  both  infantry  platoons  regain  cover  and  mount  iiieir  car¬ 
riers  on  the  reverse  slope.  The  two  platoons  plus  the  two  HAW  squads  move 
rapidly  to  position  40  while  covered  by  the  tank  platoon  and  by  the  fire  of 
TM  GREEN  on  BE  4G  and  TM  ELBE  on  45. 

1’he  schematic  diagram  of  TM  ACEs  move  to  BE  40  is  presented  in 
Figure  2.4.  "Elatoon  Action  3,"  more  fully  described  later  in  this  chapter, 
describes  this  action. 

While  TM  ACE  is  moving,  the  task  force  commander  learns  that  a 
fresh  task  force  has  arrived  and  is  occupying  battle  positions  47,  48,  and  4b 
to  the  rear.  The  task  force  commander  orders  his  teams  to  destroy  as  many 
enemy  tanks  and  armored  vehicles  as  possible  in  the  pocket  southwest  of 
Niederfullbach.  Teams  are  to  prepare  to  reoccupy  positions  41  and  42  or 
counterattack  weakened  enemy  forces  in  the 

To  help  seal  the  pocket  and  to  increase  his  antitank  fire,  the  task 
force  commander  requests  the  temporary  attachment  of  the  heavy  tank- 
team  (TM  TANK  70th  Armor)  which  has  just  occupied  BE  47. 

The  request  is  approved  and  necessary  coordination  performed  as 
the  enemy  begins  attacking  southwest  of  village  Niederfullbach  (Figure  2.5). 
This  attacking  enemy  force  is  the  second  echelon  tank  regiment  that  was 
weakened  earlier  by  teams  on  BEs  41  and  42.  The  task  force  commander 
decides  that  he  can  destroy  the  enemy  force  in  the  pocket  by  the  combined 
fire  of  his  entire  task  force  plus  the  attached  team  on  BE  47.  He  orders  TM 
TANK  70th  Armor  to  move  forward  about  1,000m  to  good  hull  down  firing 
position  from  which  it  can  engage  the  entire  attacking  enemy  force  at  long 
range. 


The  task  force  commander  then  coordinates  the  direct  fire  of  all  four 
teams  by  assigning  them  sectors  of  the  target,  using  a  clearly  visible  terrain 
reference  point.  He  also  calls  for  artillery  and  mortar  fire  (smoke  and  HE) 
to  suppress  overwatching  enemy  forces  on  BE  41  and  in  the  woods  to  the  north 
and  northwest.  The  combined  fire  destroys  the  attacking  enemy  force  and  the 
remnants  withdraw  into  the  village. 
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In  this  scenario,  the  following  principles  of  active  defense  were 


applied: 

*-  the  enemy  rate  of  movement  was  slowed 

*  the  enemy  was  engaged  at  maximum  range 

*  the  defense  was  kept  flexible  and  elastic 

*  teamwork  between  company  teams  was  used  to 
coordinate  fire  and  movement 

*  weakened  enemy  forces  were  destroyed. 


Part  II- -Narrative  for  Team  ACE  (Mechanized -Infantry ) 


Platoon  Action  1,  Repel  an  Enemy  Assault  from  a  Battle  Position 


The  goals  of  Platoon  Action  1,  repel  on  enemy  assault  from  a  battle 
position,  are  to; 

(1)  block  the  penetration 

(2)  destroy  or  eject  enemy 

(3)  reduce  penetration 

(4)  regain  lost  portions  of  BP. 

TM  ACE  has  had  adequate  time  to  occupy  and  prepare  BP  41. 

Monitoring  the  BN/TF  CMD  NET,  the  TM  ACE  CDR  hears  the  TM  BLUE 
CDR  report  that  an  intense  artillery  and  smoke  preparation  has  begun  on  his 
BP.  Shortly  after  this  report,  the  HAW  section  sergeant  reports  on  the  TM 
CMD  NET  he  has  sighted  a  large  formation  of  enemy  tanks  moving  rapidly 
toward  TM  BLUE  on  BP  42  from  the  south,  beyond  the  range  of  his  HAWs. 

The  artillery  FO  attached  to  the  TK  PLT  requests  ICM;  the  FIST  chief  mon¬ 
itors  and  reports  this  request  to  TM  CDR  via  wire  (Figure  2.  6). 

The  second  Mech  PLT  LDR  reports  sporadic  but  intense  enemy  artillery 
fires  starting  to  fall  forward  of  his  position.  The  TM  CDR  passes  both  reports 
to  the  TF  CDR.  The  HAW  section  sergeant  requests  permission  to  engage 
enemy  tanks  that  will  be  almost  within  maximum  range  of  the  planned  oblique 
fires  of  the  TOWs.  The  TM  CDR  grants  that  request.  One  minute  later,  the 
HAWs  fire.  The  artillery  FO  with  the  TK  PLT  reports  that  the  effects  of  the 
ICM  immobilized  three  enemy  tanks  and  that  the  enemy  is  moving  into  an  as¬ 
sault  formation  oriented  on  BP  42.  (Figure  2.  7).  The  HAW  section  leaders 
reports  two  tanks  destroyed. 

The  TK  PL  reports  observing  several  antitank  weapon  signatures  on 
overwatching  positions  southeast  of  BP  42.  He  requests  4,  2"  mortars  fire 
immediate  suppression  of  TRP  1.  4.2"  FO  requests  TRP  1, 
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Threat  reinforces  main  attack  with  second  regiment  and  attempt 
to  penetrate  near  BP  46.  South  of  BP  41  artillery  separates 
threat  tanks  and  BMPs. 


The  third  PLT  leader  reports  sighting  three  enemy  tanks  followed 
bv  several  BMPs  approaching  BP  41  from  the  south  moving  slowly  through 
the  woods.  The  second  PLT  leader  confirms  hearing  tanks  moving  in  the 
woods,  but  reports  no  actual  sightings.  He  requests  I'M  CDR  fire  target 
group  1  to  force  the  enemy  to  deploy.  The  BIST  monitors  and  directs  a 
call  for  fire  to  the  FSO  for  a  General  Support  Unit  to  handle. 

TK  PL  advised  the  TM  CDR  that  the  enemy  appeared  to  be  rein¬ 
forcing  the  main  attack  on  TM  BLUE.  Another  large  formation  of  enemy 
tanks  can  be  observed  moving  rapidly  to  the  northeast  in  an  attempt  to 
break  through  between  TM  BLUE  and  TM  ACE  (Figure  '1.1).  The  HAW 
section  leader  advises  the  TM  ACE  CDR  that  he  again  fired  on  the  tanks 
attacking  TM  BLUE  and  is  now  receiving  intense  artillery  suppressive 
fires.  He  requests  permission  to  withdraw  to  positions  to  the  rear  of  BP 
41  before  the  enemy  tanks  close  to  within  1500  meters  and  gain  a  firepower 
advantage. 

The  I’M  CDR  orders  the  HAW  section  to  withdraw.  The  TK  PL  ad¬ 
vises  the  TM  CDR  that  he  is  engaging  the  tanks  and  estimates  the  enemy's 
lead  vehicles  to  be  1500m  southwest  of  BP  41.  The  second  PL  reports  that 
firing  TCP  1  stripped  the  BMPs  from  the  tanks  and  damaged  two  or  three 
BMPs.  He  informs  the  CDR  that  he  is  engaging  the  damaged  BMPs  with 
CLC.P  and  the  tanks  with  MAWs.  The  third  PL  reports  destroying  one  tank 
with  MAWs  and  that  he  is  receiving  overwatching  suppressive  fires  from 
enemy  antitank  weapons  and  dismounted  infantry  in  the  woods  (Figure  2.8). 

TK  PI.  reports  killing  five  enemy  tanks  and  receiving  heavy  sup¬ 
pressive  artillery  fires.  The  heavy  section  alternates  between  primary  and 
alternate  positions  to  engage  the  enemy.  The  second  PI.  reports  that  the 
enemy  has  now  dismounted  after  the  second  PL  maneuver  element  engaged 
the  lead  tanks  with  LAW  flanking  volley  fire  killing  two  tanks.  He  requests 
that  the  LT  TK  section  be  committed  to  provide  him  additional  antitank  and 
suppressive  fires.  TM  CDR  orders  the  TK  PL  to  commit  LT  TK  section  to 
support  second  PL.  The  TK  PL  orders  the  LT  SEC  LDR  to  orient  his  fire 
on  enemy  tanks  attacking  the  second  PLT  on  the  east. 

The  HAW  section  leader  reports  that  he  is  repositioned  and  has 
started  firing  on  enemy  tanks.  The  second  PLT  LDR  requests  4.2"  sup¬ 
port  to  engage  infantry  and  his  81mm  FO  requests  81mm  support  to  engage 
dismounted  infantry  attempting  to  close  on  the  platoon  BP.  The  FS  NCO 
redirects  the  request  for  4.2"  support  to  the  FSO  and  monitors  the  81mm 
request.  The  third  PLT  81mm  EO  requests  support  and  the  FS  NCO  re¬ 
directs  the  request  to  the  FSO. 
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second  regiment  regains  momentum  as  the  intense  AT  fires 
ilunt  advance  of  motorized  regiment  which  dismounts. 


I'M  ACE  CDR  advises  TF  CDR  that  he  engaged  enemy  tank 
regiments  attacking  I'M  BLUE  with  HAW,  l'K  and  I(’M.  lie  is  also 
under  heavy  motorized  infantry  attack  himself,  but  has  forced  tilt1  enemy 
to  dismount,  (Figure  2.9). 

The  second  PI.  I'  LDH  advises  the  I'M  CDH  that  several  enemy 
tanks  are  apparently  attempting  to  by-pass  his  platoon's  kill  zone  and 
move  along  the  western  edge  of  the  tree  line  toward  the  I’K  PI. T. 

(Figure  2.9).  The  TK  PI.  reports  that  an  estimated  10  to  In  enemy 
tanks  have  closed  to  within  500m  of  his  position  on  the  south.  He  has 
requested  TRP  4  and  engaged  the  enemy.  The  l’K  PI.  requests  that  the 
I.T  SEC  be  committed  now  to  overwatch  the  withdrawal  of  Heavy  Section. 

The  TM  CDR  orders  the  FIST  to  request  immediate  suppression  on  TRP  4 
and  directs  the  Heavy  Section  to  withdraw. 

The  HAW  section  reports  that  ICM  and  intense  AT  fires  have  blunted 
the  penetration  of  the  second  enemy  tank  regiment  attacking  I'M  BI.EE. 

The  second  PLT  I. DR  reports  that  the  enemy's  volume  of  fire  is  increasing 
as  the  dismounted  infantry  and  RMl’s  take  up  covered  positions.  The 
second  PL  requests  TCP  1  be  refired.  The  FIST  Chief  monitors  and  advises 
the  I'M  CDR  he  may  refire  TCP  1  in  two  minutes.  The  TM  CDR  approves 
and  advises  the  second  PI..  The  FIS  T  Chief  orders  the  FS  NCO  to  order 
81mm  fire  on  TRP  1,  the  4.2"  FO  to  fire  on  TRP  2  and  requests  TRP  3 
for  himself. 

TI\  PL  reports  that  the  l.T  SEC  has  killed  four  enemy  tanks  and 
that  fires  on  TRP  4  have  rechanneled  tanks  into  second  PLT  kill  zone. 

The  second  PL  reports  that  the  firing  TC.P  1  have  stopped  the  momentum 
of  the  enemy  assault  and  the  enemy  is  apparently  withdrawing.  The  third 
PL.  confirms  that  the  enemy  is  apparently  withdrawing  to  regroup.  The 
TM  CDR  relays  the  casualty  and  damage  estimates,  and  reports  his  status 
to  the  TF  CDR. 


Platoon  Action  2,  Create  and  Defend  a  Strongpoint 

The  goals  of  Platoon  Action  2,  create  and  defend  a  strongpoint,  are  to 

(1)  retain  or  deny  terrain 

(2)  gain  time 

(3)  wear  down  enemy  attack  force 

(4)  destroy  weakened  enemy  forces. 
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TM  ACE 


I'he  Task  Force  Commander  had  ordered  the  immediate  imnle- 
mentation  of  the  task  organization  presented  at  the  start  of  tne  task 
force  scenario,  ill  ACF  was  ordered  to  detateh  one  mechanized  olatoon 
and  to  have  attached  to  it  one  tank  platoon  and  one  heavy  antitank  section. 

In  addition,  the  heavy  mortar  platoon  was  to  dispatch  one  toward  observer 
party  to  I'M  ACF  and  the  direct  support  artillery  battalion  was  to  send  a 
FIST  to  TM  AC F  consisting  of  a  three  man  headquarters  section  and  three 
toward  observer  parties. 

Upon  receipt  of  the  TF  Cl)Rs  order,  the  I'M  ACF  CDR  issued  a 
FKACO  detaching  one  of  his  organic  inech  platoons.  That  I’F  in  turn 
ordered  his  platoon  to  make  ready  to  move  to  the  vicinity  of  I'M  TANK 
while  he  reconed  a  covered  and  concealed  route.  Having  done  this,  tin* 

FI.  returned  and  the  inech  platoon  moved  as  quickly  as  possible  to  join  l'.\l 
TANK.  The  IT.  instructed  his  RATELLO  to  request  permission  from,  the 
I'M  ACF  net  control  station  to  leave  the  I'M  ACF  command  net  and  to  then 
establish  communication  and  enter  the  command  net  of  I'M  TANK.  The  IT. 
ordered  the  81mm  FO  team  from  the  company  motar  platoon  to  return  to  the 
company  CP  to  be  reassigned  to  the  TK  PL T  when  it  arrived.  Similar  pro¬ 
cedures  are  executed  by  the  TK  PL  at  his  location. 

Meanwhile,  the  HAW  section  sergeant  enroute  with  his  element  to 
join  the  TM  ACF  requested  permission  to  enter  the  command  net  of  I'M  ACF. 
The  NCS  requested  authentication  and  with  authentication  correctly  given 
allowed  the  HAW  section  to  establish  communication  with  TM  ACF.  Sim¬ 
ilarly,  the  4.2"  mortar  FO  was  dispatched  and  moved  to  the  command  post 
of  the  TM  ACF  CDF.  The  FIST  Chief  enroute,  also  contacted  the  TM  ACF 
NCS  and  requested  permission  to  enter  the  I'M  ACF  command  net.  1  he 
FIST  Chief  was  challenged,  he  authenticated  properly  and  was  allowed  to 
enter  the  net.  The  FIST  moved  to  the  TM  ACE  CP  to  report  to  the  TM  ACF 
CDR. 


While  awaiting  the  arrival  of  the  attached  elements,  the  TM  CDR 
issued  a  warning  order  to  his  organic  platoons  and  moved  to  recon  the 
battle  position  he  was  ordered  to  occupy.  There  the  TM  ACE  CDR  deter¬ 
mined  the  exact  placement  of  each  of  HAW  and  considered  the  general  posi¬ 
tioning  of  each  platoon  based  on  his  analysis  of  the  military  aspects  of  the 
terrain  in  the  vicinity  of  the  BP.  Next,  he  considered  a  general  fire  sup¬ 
port  plan  and  the  location  of  observation  posts.  He  selected  a  command  post 
location,  supplementary  positions,  and  reconed  withdrawal  routes.  The  TM 
ACE  CDR  then  began  to  prepare  a  terrain  sketch  depicting  the  BP  and  the 
location  of  key  weapons,  olatoons,  obstacles  and  target  reference  points. 

He  prepared  his  defensive  operations  order  and  a  terrain  model  to  use  when 
issuing  the  order  to  the  subordinate  leaders  later. 
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'  CM  parly  was  the  first,  of  the  att ached  elements  to 
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i  M  a*  i1  !  ’  i  rin-  I'M  AC  K  1  S( ;  1 1  i  roc  1 1  •(]  tin*  I  •'  1  ’  party  to  tin* 
Cum!  iuft  ;il.  P,  I  ’  *11,  The  4,2"  KO  party  pron*edi  d  to  the 
th-p  T  M  \< ’  !•:  CPU  quickly  briefed  the  KO  anti  ordered  him  to 
'I  hip  wh'dag*-  I'ni.a.  -.a.d  preparing  a  target  li*-t.  Hr*  pointed 
iri  location  of  the  4,2"  !■'  I ’  !•'  he  was  granted  by  the  TK  CPii  and 
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TmrCy  after  tiiat.  the  !  TAT  ,U'i  ived  at  tin*  I'M  A(  .'K  CP  anci  was 
directed  to  the  CPA's  location  by  the  1  SO .  Meanwhile,  platoon  guides  dis¬ 
patched  earlier  to  the  TM  CP  Iry  each  platoon  leader  lead  the*  FIST  KO 
parlies  to  their  respective  mechanized  platoon  Cl’s.  One  1‘‘1ST  KO  party  re 
mained  at  the  Cl1  awaiting  the  arrival  of  the  TK  PI,. 


At  the  Pi’  the  TM  CPU  briefed  the  FIST  Chief  when  he  arrived 
and  ordered  Him  to  coordinate  with  the  4,2"  KO  to  complete  the  TM  fire 
plan. 


The  HAW  section  arrived  at  the  TM  CP  and  was  also  directed  to 
TM  CPUs  location.  When  the  HAW  vehicles  at  rived,  the  TM  CPU  posi¬ 
tioned  the  two  vehicles  himself,  ordered  the  section  sergeant  to  place  out 
observation  posts  and  keep  watch  in  the  most  likely  armor  avenue  of  approach. 

Finally,  the  TK  PLT  arrived  at  the  TM  ACK  CP,  The  PL  is  joined 
by  the  81mm  KO  and  the  FIST  KO  who  accompany  him  to  the  TM  ACK 
CJ.) Lbs  location.  At  the  TM  CDKs  location  the  TK  PL  reports  to  the  CPU 
who  has  ordered  his  mechanized  platoon  leaders  to  join  him  with  their  KOs. 
The  key  leaders  assembled,  the  TM  CD R  issues  his  defensive  order  using 
the  prepared  terrain  model  to  display  his  proposed  defensive  deployment 
(Figure  2,  10),  He  orders  the  TK  PI.iT  to  select  positions  on  the  western 
third  of  P,P  41  over  watching  the  HAW  positions  and  having  a  primary  sector 
of  fire  toward  TM  BLT.TK  toward  the  west.  He  orders  the  TK  PL  to  place 
the  LT  STIC  where  it  can  over  watch  the  2nd  platoon  which  will  be  occupying 
a  platoon  Rl>  in  the  center  of  BP  41  oriented  to  the  south  and  located  east 
of  the  TK  PLT. 


The  TM  C!)K  instructs  the  2nd  platoon  to  position  its  support  element 
In  reverse  stone  hide  positions  while  the  maneuver  elements  take  positions 
in  the  woods  where  they  can  provide  security  for  the  tanks  and  block  the 
infantry  approach  through  the  woods  south  and  east  of  BP  41.  One  squad 
will  be  detached  to  secure  the  HAWs  and  TKs. 


The  TM  CDK  orders  the  2nd  platoon  to  occupy  a  BP  on  the  north¬ 
east  third  of  Bp  4  1  placing  the  support  element  in  reverse  slope  hide 
positions  and  the  maneuver  element  found  in  the  woods  oriented  to  the 
southeastern  infantry  approach  through  the  woods, 
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The  81mm  mortar  is  ordered  to  locate  on  the  reverse  slope  of 
the  hill  to  the  rear  of  BP  4  1.  All  of  tne  platoons  are  ordered  to  nlace 
out  security,  prepare  fields  of  fire,  dig  in  and  camouflage,  establish 
wire  communications,  and  employ  claymores  anc!  wire  obstacles.  The 
executive  office!-  is  ordered  to  recon  and  mark  positions  on  F.1’  40. 

PLs  are  ordered  to  be  prepared  to  occupy  it  on  order.  The  commander 
instructs  the  2nd  platoon  to  adjust  the  81mm  KIM-'  200m  in  '’rent  of  BP  41. 

He  established  the  right  limit  of  fire  for  the  platoon  and  HAWs,  inform¬ 
ing  both  that  they  have  permission  to  request  and  adjust  artillery  fire  or 
to  engage  enemy  tanks  at  maximum  effective*  ranges  forward  of  T.M  BH'lv- 
BP.  The  TM  CDR  orders  the  FIST  Chief  to  consolidate  the  I'M  target  list 
and  overlay  for  dissemination  to  each  leader.  He  discusses  the  TM  chain 
of  command,  the  CP  location,  and  the  use  of  control  signals. 

The  PLs,  upon  receipt  of  the  TM  CDHs  order,  prepare  a  reverse 
planning  sequence  and  issue  warning  orders  that  they  dispatch  via  mes¬ 
sengers  to  their  respective  platoons.  They  coordinate  with  each,  other 
and  the  FIST  Chief,  then  move  to  recon  their  respective  platoon  Ill's. 

Fach  PI,  carefully  selects  the  initial  positions  for  his  machine  guns, 

MAWs,  support  vehicles  and  maneuver  squads.  Each  PL  has  the  artillery 
FO  and  81  mm  FO  prepare  a  platoon  fire  plan  and  target  list.  The  FI  ST 
and  the  team  CDR  continue  their  fire  planning  activities  by  moving  from  one 
platoon  BP  to  the  next  selecting  OPs,  covered  and  concealed  routes,  and 
gathering  target  information  from  the  FOs. 

Finally,  the  TM  CDR  orders  the  TM  to  move  to  the  BP.  The  TM 
moves  forward  under  the  control  of  the  1SG  and  each  PL  takes  charge  of 
his  platoon  when  it  arrives.  As  the  PLs  position  their  elements,  the 
TM  CDR  checks  their  position  selections  beginning  with  the  TK  Pl.T  since 
the  TK  PI.  is  unfamiliar  with  his  company's  operational  procedures. 

The  I’M  CDR  inspects  each  platoon  BP  making  on  the  spot  corrections 
as  required.  He  checks  to  see  that  fields  of  fire  are  interlocking  and  mutually 
supporting  among  the  platoons.  He  determines  whether  the  positions  are 
adequately  prepared,  covered,  and  concealed.  He  insured  that  wire  com¬ 
munications  are  in  place  and  operational. 

The  FIST  submits  the  TM  target  list  and  overlay  to  the  TM  CDR  for 
approval.  The  TM  CDR  reviews  it,  makes  necessary  alterat’ons,  and  orders 
it  forwarded  to  the  FSO.  He  reports  the  mission  status  of  his  unit  to  the  TF 
CDR  and  requests  any  additional  support  he  may  need  in  preparing  the  de¬ 
fensive  position  such  as  mines  or  engineers  and  equipment.  Finally,  he 
coordinates  with  his  executive  officer  who  has  been  given  the  task  to  recon 
and  make  subsequent  battle  positions  to  the  rear  so  as  to  facilitate  withdrawal 
and  occupation  later. 
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Tin-  goals 
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Action  3,  C.  is  engage  and  n.  > 
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(1) 
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ability  to  move 

(2) 
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forces 

Dll'-  to  thi-  overwhelming  numbers  of  threat  I'utvi.-s  i ii. •  T  |-'  (  Dll 
(t'-i  nii-i.1  to  have  tram  ACR  disengage  and  withdraw  unU'-r  pressure  and  to 
on  upy  a  ii'-w  battle  position  to  tin;  ivai  of  BP  41. 

Thi'  TF  CDH  oriii.-rs  TM  GHEEN  to  on  upy  BP  40  aiui  I'M  ACE  to 
withdraw  to  BP  40.  The  TM  ACE  CDH  orders  the  HAW  section  to  dis¬ 
engage  and  displace  to  BP  40.  Hr-  orders  tile  3rd  platoon  to  disengage, 
move  to  BP  40  and  overwateh  the  withdrawal  of  the  rest  of  the  TM. 

(Figure  2.  10). 

The  2nd  PL  reports  that  the  enemy  has  resumed  the  assault  be¬ 
hind  an  intense  artillery  barrage.  The  TM  CDH  orders  the  2nd  PL  and 
the  TK  PLT  to  hold  for  15  minutes.  He  orders  the  FIST  to  retire  THP  4 
with  smoke  and  also  to  retire  Target  Croup  1. 

The  1IAW  section  leader  reports  that  he  is  in  position  on  the  BP. 

The  3rd  PL  reports  that  he  is  enroute.  The  2nd  PL  reports  that  the  enemy 
has  closed  to  less  than  300m  and  he  requests  4.2"  and  81mm  FPFs.  The 
TK  PL  reports  that  the  Heavy  Section  is  being  forced  to  abandon  its  primary 
positions  because  of  intense  tank  fire.  Tile  Light  Section  is  overwatching 
that  withdrawal.  FIST  monitors  and  advises  TM  CDH  to  fire  FPFs,  with¬ 
draw  the  3rd  PLT  while  FIST  adjusts  ICM  and  CLGP  to  cover  the  tank 
platoon. 


The  CDH  orders  FPFs  fired,  orders  2nd  PLT  to  disengage  and 
move  to  the  BP.  The  CDH  requests  TM  GHEEN  and  TM  BLUE  to  engage 
enemy  tanks  on  the  western  edge  of  BP  41.  The  FIST  Chief  reports  that 
ICM  has  immobilized  three  enemy  tanks  and  that  he  is  engaging  them  with 
CLGP  as  the  FS  NCO  adjusts  ICM.  Heavy  AT  Files  from  TAJ  BLUE  and 
TM  GHEEN  combined  with  the  intense  artillery  fire  finally  permited  TK 
PLT  to  disengage.  FIST  adjusts  smoke  while  all  of  TM  ACE  moves  to  oc¬ 
cupy  BP  4U  (Figure  2.  11). 
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Figure  2.11.  Team  ACE  begins  to  disengage  as  threat  forces  close  in  dismounted 
through  the  woods. 
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Figure  2.12.  TM  ACE  CDR  orders  tank  PLT  to  hold  until  MECH  PLTs  can  complete  withdrawal. 
FPFs  requested. 
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Pla’oon  Action  1,  I  >’ « ■  |  j  ■  ■  1  an  Kiifinv  As.-uuL  from  a  Hi* 

Thi.s  pai-:  of  the  scenario  dope  Vs  t ti •  •  actions  of  •  i i . •  TM  ACK  TK  Pl.f 
in  repelling  an  finony  assault  on  HP  41.  p  dcscrib'-s  how  Mi.*  ’  juk.-*  nu'ialP. 
I'lba^c  the  attacking  enemy  tanks  with  long  range,  oblique  fires.  I.u'er,  ■  in- 
tanks  ai  i-  show  n  overw  at  dung  v  1 1 < -  m<*<  hutuzed  platoon  w  hii  ii  is  being  a".n  !•.■■■: 
by  dismounted  motorized  infantry  clemenis.  finally,  1 1 1  -  •  'ank  platoon  mils’ 
engage  fill.* my  tanks  at  much  closer  ran.ee  while  uudci'  heavy  pi  ••ssun*. 

In  preparing  to  defend  so  as  to  retain  HP  4  1  'll"  TM  Al'll  ('oinmaiide: 
positioned  his  two  mechanized  PI. I  s  alone  ’he  mi'an'ry  avenues  of  anpnoa*  it 
into  HP  41,  l.o.,  the  woods  to  the  south  and  ea.i1  of  HP  41.  The  l’K  Pl.T 
has  ben  positioned  astride  the  primary  armor  avenue  of  approach,  l.  e.  , 
the  open  terrain  to  the  south  and  west,  of  HP  41.  Dunn}*  earlier  coordinu’ion 
with  the  I’M  HI. UK  CDK,  the  TM  ACK  (.'Dll  determined  that  initially  the 
best  lone  ranee  fields  of  fire  for  the  tanks  and  IIAW  s  favored  use  of  oblique 
fires  forward  of  TM  BLUEs  BP.  Together  the  two  TM  ClJIls  established  au 
acceptable  rich!  limit  of  fire  for  TM  ACK  to  prevent  the  tanks  and  JIAU's 
from  firing  into  TM  BLUEs  BP  but  permitline  TM  ACK  to  enea^e  any  enemy 
tanks  attacking  TM  BLUE  at  maximum  effective  ranges.  The  TP  CDK  has 
directed  that  all  TMs  concentrate  AT  fires  on  the  armor  avenue  of  approach, 
since  that  is  where  the  enemy  penetration  attempt  will  most  likely  occur. 
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The  TM  ACK  CDK  directs  the  TK  PL  to  position  his  Heavy  Section  so 
that  its  primary  section  of  fire  is  across  the  front  of  BP  42.  He  tells  the  TK 
PL  to  be  prepared  to  engage  enemy  tanks  at  maximum  effective  range.  The 
primary  tank  positions  selected  by  the  TK  PL  should  be  as  far  forward  on 
BP  41  as  possible,  covered  and  concealed,  and  provide  long  range  fields  of 
fire.  Alternate  positions  should  also  be  well  forward  and  provide  long  range 
fields  of  fire  in  the  same  sector.  Supplemental  positions  will  be  selected  on 
the  eastern  slope  of  BP  41  along  the  second  most  likely  enemy  armor  avenue 
of  approach.  The  TM  ACE  CDK  orders  the  TK  PL  to  position  the  light  tank 
sew  tion  where  it  can  cover  the  armor  avenue  of  approach  into  BP  41  along 
the  western  edge  of  the  woods  to  south  of  TM  ACEs  position.  The  TM  ACE 
CDK  positions  the  two  HAW  vehicles  well  forward  on  BP  41  and  gives  them 
the  same  section  of  fires  as  the  tank  Heavy  Section  (See  Figure  2.6). 

The  TK  PLT  LDK  selects  the  primary  positions  for  his  Heavy  Section 
on  the  reverse  slope  of  a  ridge  in  the  tree  line  on  the  southwestern  edge  of  BP 
41.  Each  tank  is  capable  of  overwatching  the  two  HAW  vehicles  which  are 
even  farther  forward.  The  Light  Section  is  positioned  on  the  reverse  slope  of 
BP  41  overwatching  the  Heavy  Section  and  where  it  is  capable  of  firing  in  sup¬ 
port  of  the  2nd  PLT  which  is  deployed  on  the  left  to  the  east  of  the  TK  PLT. 
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In' disc  ••tii-tny  ar’ilL-i  v  lUTjiuuuon  fir*-s  beam  fulling  011  TM  151. 1  K 
amt  a  large  formation  of  i-nemy  tanks  is  r> •port ed  at  lurking  ft'"'  ’ll*-  sou'll 

111  the  uinn  uon  of  HP  4k.  Ilravy  mi-my  lank  fires  arc  repor’eu  by  site  I'M 
B1.LE  cm: .  Till-  TM  ACE  ci)l;  oriicr.s  'iic  HAW  gunners  'o  commence  ;i:  nu. 
on  ’he  enemy  'auk  formation  as  soon  as  the  flank  tanks  are  within  range. 

The  TK  HI.  Orders  his  a  minors  and  commanders  to  track  and  range  the  enemy 
tanks,  but  to  hold  their  fires  until  the  tanks  arc  within  1500m.  The  HAW 
sec’ion  sergeant  reports  two  tanks  destroyed  by  the  TOW  fires. 

Tile  TK  PL  orders  the  artillery  I'O  to  request  and  adjust  1CM  on  'lie 
enemy  tanks.  The  IIAW'  section  sergeant,  reports  two  more  tank  kills  ana 
that  he  is  now  reserving  heavy  enemy  suppressive  fires.  He  requests  I  IK/ 
SMOKK  on  TUP  7.  HIST  redirects  the  call  to  the  l-SO,  anti  is  permitted  IIP 
bin  no  smoke. 

The  TK  PL  orders  the  Heavy  Section  to  begin  to  engage  the  assaulting 
tanks  with  an  oblique  volley  while  the  HAW'  section  moves  to  its  alternate 
firing  positions.  After  firing  the  first  volley,  the  Heavy  Section  immediately 
moves  to  its  alternate  firing  position  and  fires  a  second  oblique  volley.  The 
TK  PL  reports  four  apparent  kills  and  ineffective  artillery  fires  attempting 
to  suppress  his  primary  position.  The  HAW'  section  reports  one  more  tank 
destroyed  and  heavy  enemy  antitank  suppressive  fires  continuing  to  come 
upon  his  new  position. 

The  2nd  PL  requests  tank  support  to  combat  tanks  and  motorized 
infantry  that  are  closing  on  his  BP  through  the  woods.  The  TM  ACE  CDK 
orders  the  TK  PL  to  commit  the  Light  Section.  The  TK  PL  orders  the  Light 
Section  to  move  into  firing  positions  from  which  it  can  support  2nd  PLT. 

The  [LAW  section  sergeant  advised  the  TM  ACE  CDK  that  the  enemy  tanks 
soon  will  be  within  effective  tank  cannon  range  of  his  position  and  requests 
permission  to  disengage  and  withdraw  before  the  enemy  tanks  gain  full  fire 
power-  advantage.  The  TM  ACE  CDK  consents.  The  Heavy  Section  continues 
volley  fire  as  the  HAW  section  begins  withdrawal. 

The  2nd  PL  reports  enemy  tanks  attempting  to  bypass  BP  41  on  the 
western  edge  of  the  tree  line  south  of  the  tank  Heavy  Section.  The  2nd  PL 
requests  TUP  4  be  engaged  with  1CM  to  blunt  this  envelopment.  LIST  directs 
the  CKK  to  its  battery  and  moves  to  another-  BP  to  observe  effects.  The  TM 
AC'E  CDK  orders  the  TK  PLT  to  cease  oblique  fir  es  and  to  long  range  reorient 
on  the  tank  threat  to  the  south  of  BP  41.  The  TK  PL  with  the  Heavy  Section  r  e¬ 
ports  is  already  heavily  engaged  with  the  head  tanks  of  the  enemy's  enveloping 
element.  The  TK  PL  requests  artillery  to  cover  his  withdr  awal,  to  his 
or  iginal  positions.  The  FIST  monitors,  requests  ICM  and  smoke  adjusted 
from  TKP  4  to  engage  the  appr  oaching  tank  thr  eat. 

The  TM  ACE  CDK  orders  the  TK  PL  to  have  the  Light  Section  reorient 
its  fires  on  the  enemy  tank  threat,  also.  The  TK  PL  reports  the  ICM,  smoke 
and  covering  fires  of  Light  Section  have  momentarily  disrupted  the  enemy 


•  -j.uk  formation  and  that  ha  has  moved  su«  ."ssiully  to  his  original  :  trine 
positions.  The  T M  AC K  CDK  raquesrs  'hat  TM  HI. CIO  and  TM  (IKK K \  not', 
be  eommitieU  to  begin  to  engage  enemy  tanks  attempting  to  bvpuss  on  'll" 

West  of  BP  41  along  the  wood  line.  The  HAW  seetion  reports  engaging 
tanks  of  the  enemy  seeond  eehelon  approaeliing  TM  CKKKA's  BP. 

TM  BLU K  t’DK  ivpor is  that  the  enemy  tanks  attaekmg  his  position 
have  regained  momentum  since  TM  AC K  AT  fli  es  w  ere  reoriented  against 
the  tank  to  BP  41.  TM  BLUE  CDK  reports  the  head  tanks  of  the  enemy's 
second  echelon  have  closed  to  less  than  1500m  of  TM  ACE  in  the  nest. 

The  enemy  appears  still  to  be  making  an  attempt  to  pen. grate  between  TM 
BI-UK  and  TM  ACE. 

Meanwhile,  TM  (4  KEEN  has  been  ordered  to  occupy  BP  40  to  block 
the  penetration.  AT  fires  from  TM  GHEEX  are  used  to  engage  the  enemy 
south  of  BP  41.  TM  ACE  FIST  continues  to  request  and  adjust  smoke  anil 
1CM  on  the  tanks  west  of  BP  41.  Together  the  AT  fires  and  the  IC'M  pre¬ 
vent  the  second  echelon  from  enveloping  BP  41  on  the  west.  Meanwhile, 

2nd  PLT  has  succeeded  in  stripping  the  enemy  infantry  from  the  enemy  tanks 
east  of  BP  41.  The  Light  Section  reports  that  is  is  providing  highly  effective 
overwatching  fires  for  the  Heavy  Section. 

The  TM  ACE  CDK  advises  the  TF  CDK  that  the  enemy  has  dismounted 
to  the  southeast  of  BP  41  and  closed  to  less  than  300m  while  the  enemy  tanks 
continue  to  attempt  to  penetrate  west  of  BP  41.  The  BN/TF  CDK  orders  TAJ 
ACE  to  begin  to  disengage  and  withdraw  to  BP  40. 

Platoon  Action  2,  Create  and  Defend  a  Strongpoint 

This  part  of  the  scenario  describes  how  the  TK  PLT  is  integrated  into 
the  defense  of  the  battle  position.  Techniques  for  controlling  platoon  fires, 
for  preserving  the  tanks  themselves,  for  insuring  freedom  to  maneuver, 
and  for  firing  in  support  of  the  rest  of  the  company/ team  are  detailed. 

Upon  receipt  of  the  Team  Commander's  order  to  occupy  and  prepare 
BP  41,  the  TK  PL  issues  a  warning  order  to  his  platoon  and  proceeds  to  the 
BP  to  conduct  his  reconnaisance.  Based  on  the  TM  CDRs  order,  the  TK  PL 
selects  positions  for  his  Heavy  Section.  The  positions  are  oriented  on  the 
enemy  armor  avenue  of  approach  to  the  west  and  south.  Each  tank  is  given 
a  hull  down  position  from  which  to  fire  that  is  concealed  and  provides  long 
range  fields  of  fire.  The  positions  selected  also  permit  the  tank  fire  to  be 
inter  locking  and  mutually  supporting.  The  PL  surveys  the  platoon  sector 
and  selects  individual  sectors  for  each  tank.  He  determines  the  necessary 
limits  of  fire,  right  and  left,  for  each  tank  commander  to  observe. 
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This  completed,  the  TK  PL  next  recons  covered  and  concealed 
routes  to  nearby  alternate  tiling  positions.  There  he  again  surveys  tilt* 
platoon  sector  to  insure  that  it  is  adequately  covered  by  fires  delivered 
from  the  alternate  position.  From  there  he  moves  to  seleet  primary  and 
alternate  positions  and  routes  for  the  Light  Section. 

In  both  eases  the  TK  PL  directs  the  81mm  FO  and  the  artillery  FO 
to  prepare  indirect  fire  plans  to  support  his  defensive  position.  Emphasis 
here  is  on  selec  ting  targets  on  known,  suspected,  and  likely  enemy  positions 
and  to  plan  for  targets  in  front  of,  on  top  of  and  behind  the  TK  PLT  BP. 

The  FOs  must  also  select  observation  posts  and  routes  they  can  use  to  move 
from  one  to  another  as  required . 

The  TK  PL  orders  the  TK  PLT  forward  and  directs  the  Heavy  Section 
into  tlie  preselected  firing  positions.  He  indicates  the  sectors  of  responsibility 
for  each  tank  commander  in  both  Light  and  Heavy  Sections.  The  gunners  and 
tank  commanders  place  out  local  security  and  begin  calculating  range,  arimuth 
and  ballistics  data  for  their  sector  targets. 

The  PL  prepares  a  terrain  sketch  and  consolidates  the  TK  (SDKs 
range  and  duplicates  it  into  a  platoon  range  card.  He  approves  the  FO  target 
lists  and  orders  the  list  sent  to  the  FIST.  When  the  target  numbers  have 
been  assigned  by  the  I  SO  and  the  list  is  returned  he  places  them  on  his  target 
sheet.  Reviewing  the  indirect  and  direct  fil  e  target  lists,  the  PL  plans  for 
the  method  of  fire  and  the  control  measures  he  will  use  to  coordinate  platoon 
fires  after  the  assault  on  his  BP  begins.  He  plans  for  crossing,  flanking 
oblique,  volley,  and  individual  lank  fires.  He  plans  for  the  employment  of 
organic  illumination  and  for  artillery  illumination.  The  TK  PL  orders  that 
hot  loop  communications  be  emplaced  and  quickly  inspects  the  camouflaging 
activities  of  his  TK  CDKs. 

Whenever,  the  PL  is  satisfied  with  the  preparation  of  the  primary 
positions  he  will  instruct  the  TK  CDKs  quickly  to  prepare  the  alternate 
positions  befoi  resting.  Again  the  TK  CDKs  and  gunners  prepare  range, 
a/.imuth  and  ballistics  data  for  sector  targets.  Wire  will  be  laid  so  that  it 
is  available  for  use  when  the  alternate  positions  are  occupied. 

The  PL  indicates  the  routes  and  indicates  the  routes  and  individual 
tank  positions  he  selected  at  the  supplementary  location  to  the  TK  CDKs  who 
will  prepare  them  while  the  TK  PL  coordinates  with  the  adjacent  PL  and 
FIST  Chief.  The  leaders  insur  e  that  local  security,  fire  planning,  and  mutual 
support  are  complete. 

The  placement  of  obstacles,  minefields,  and  surveillance  devices  is 
completed  when  the  TK  PLT  firing  positions  are  complete. 


i 
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Platoon  Anion  3,  Disengage  and  Omipv  a  New  HI 


Normally,  the  TK  PL  will  bo  Ln  m  com art  u  ovorv.avh  )he  v,  i'h- 
«i raw al  of  more  vulnerable  company  team  elements.  The-  armor  protection, 
tlie  liiixli  volume  of  mixed  fires,  and  the  maneuverability  o;  the  tank  make 
it  the  best  choice  to  cover  the  withdrawal  of  other  friendly  elements.  This 
scenario  describes  how  the  tank  platoon  operating  in  sections  and  moving 
by  bounds  effectively  overwatches  the  disengagement  of  the  team. 

The  TP  C ‘ID  1  f  orders  the  TM  ACE  CDIi  to  disengage  and  withdraw 
from  BP  41  to  BP  40  before  becoming  overrun.  The  TM  ACL  (T)K  orders 
the  HAW  section  to  disengage  first  and  set  up  ov  >rw  atelung  fires  on  BP  40 
to  cover  the  withdrawal  of  his  TM.  Next  he  orders  the  least,  engaged 
platoon,  the  3rd,  to  disengage  and  begin  the  withdrawal  to  BP  40. 

The  2nd  PLT  and  the  TK  PLT  are  to  remain  in  contact  engaging 
the  enemy  with  intense  direct  and  indirect  fires.  The  TM  ACE  t'Dll  orders 
the  FIST  to  request  the  4.2"  FPF  and  the  81mm  FPF  preplanned  200m  for¬ 
ward  of  2nd  PLT  and  tells  the  2nd  PLT  to  begin  disengagement  as  soon  as  the 
FPFs  are  fired.  The  TM  ACE  CDR  advises  the  TM  leaders  that  he  is  now 
moving  to  BP  40  with  the  2nd  PLT.  The  FIST  remains  to  adjust  fires  to 
support  the  TK  PLT  with  ICM  and  CLGP. 

The  TK  PL  advised  the  TM  CDR  that  the  enemy  is  continuing  to  close 
rapidly  and  requests  that  smoke  be  laid  down.  The  LIST  had  already  antic¬ 
ipated  that  smoke  would  be  needed  and  has  obtained  permission  from  the 
FSO  to  use  it.  He  starts  to  establish  a  heavy  cloud  among  the  enemy  tanks. 
The  TK  PL  reports  the  smoke  to  be  effective  in  disrupting  the  enemy  and 
concealing  his  withdrawal  along  covered  routes  to  BP  40.  The  TM  ACE  CDR 
orders  the  TK  PL  to  hold  on  for  a  few  minutes  longer  until  the  2nd  PLT  can 
complete  moving  to  and  setting  up  into  BP  40.  The  TM  CDR  requests  anti¬ 
tank  fires  from  TM  BLUE  to  cover  the  TK  PLTs  withdrawal.  He  is  advised 
the  smoke  has  made  target  engagement  difficult,  but  the  teams  will  continue 
to  support  TM  ACE  as  best  they  can. 

The  2nd  PL  reports  he  is  in  position  and  the  TM  CDR  orders  the  TK 
PLT  to  begin  withdrawing.  The  TK  PL  orders  the  Light  Section  to  overwateh 
as  the  Heavy  Section  maneuvers  to  an  intermediate  terrain  feature  between 
BP  41  and  BP  40  from  which  to  cover  the  Light  Section.  The  FIST  requests 
heavy  smoke  be  sustained  and  starts  to  withdraw  to  the  same  terrain  feature 
along  with  the  Heavy  Section. 


The  TK  PL  upon  arriving  at  the  intermediate  overwatening  position 
orders  the  Light  Section  to  disengage  and  withdraw  to  BP  41.  TM  GREEN 
is  now  providing  intense  antitank  and  artillery  fil  es,  having  assumed  re¬ 
sponsibility  for'  the  engagement  of  the  enemy  as  TM  AGE  completes  the  with¬ 
drawal  from  BP  41. 


The  Light  Section  bounds  past  the  Heavy  Suction  and  moves  to  BP  40 
where*  the  TM  CDR  directs  the  Light  Section  into  position.  The  TM  (  1)14 
orders  the  TK  PL  to  disengage  and  join  the  TM  on  BP  40,  and  the  LIST 
and  Heavy  Section  withdraw  under  the  overwatching  l'ires  of  TM  GREEN 
and  TM  ACE.  The  TM  CDR  directs  the  LIST  and  Heavy  Section  into 
positions  selected  earlier  and  reconed  by  the  TM  executive  officer. 

Part  IV- -Narrative  for  Team  ACE  Lire  Support  Team  (LIST) 

This  part  of  the  active  defense  scenario  describes  the  actions  of  tile 
company  fire  support  team  (FIST)  in  support  of  each  of  the  three  platoon 
actions  discussed  previously.  The  FIST  considered  here  consists  of  a 
three  man  headquarters  element  and  three  separate  two  man  forward  ot>- 
server  teams.  The  FIST  headquarters  element  consists  of  the  FIST  Chief 
(Light  Section),  the  fire  support  NCO  (SSG)  and  the  radio  telephone  operator 
(SP4).  Each  of  the  three  FO  teams  is  comprised  of  a  forward  obseiver 
(SGT)  and  a  radio  telephone  operator  (PFC). 

The  FIST  operates  from  a  modified  armored  personnel  carrier  that 
contains  the  appropriate  communications  equipment  needed  to  communicate 
on  the  three  fire  control  nets  found  at  the  company/  team  level  and  the  company/ 
team  commander's  command  net.  The  FIST  vehicle  also  provides  the  FIST 
with  adequate  protection  on  the  battlefield  and  is  sufficient  maneuverability 
to  move  with  the  maneuver  company/team  commander.  The  FIST  in  the 
scenario  will  also  make  use  of  the  digital  message  device  and  the  laser 
location  designator  to  interface  with  the  artillery  battalion's  TACFIHE 
computer. 

Other  essential  indirect  fire  support  personnel  mentioned  in  the  scenario 
include  the  Heavy  Mortar  (4.  2")  platoon  forward  observed  team  which  is  co¬ 
located  with  the  CO/TM  CUB  and  the  81mm  mortal'  platoon  forward  observer 
team  which  is  colocated  with  the  PL.  The  4.2"  mortal-  platoon  FO  uses  the 
fire  control  net  of  the  4.2"  mortar  platoon  from  the  Battalion/ Task  Force 
to  support,  the  CO/TM  CDR  when  requesting  indirect  fire  support.  The  81mm 
mortar  FO  uses  the  fire  contr  ol  net  of  the  81mm  mortar  platoon  of  the  com¬ 
pany/team  to  support  the  PL  when  requesting  indirect  fire.  The  FIST  FO 
uses  the  artillery  fire  control  net  to  request  fire  support  for  the  PL  to  whom 
he  is  assigned.  The  FIST  Chief  with  the  aid  of  the  FS  NCO  coordinates  all  of 
the  CO/TM  indirect  fire  assests  on  behalf  of  the  CO/TM  CDR.  The  FIST 
Chief  determines  the  priority  of  each  call  for  fire,  the  type  of  weapon,  the 
types  and  number  of  rounds,  and  the  unit  that  is  best  suited  and  available  to 
fire  a  particular  mission.  Using  the  digital  message  device,  the  FIST  Chief 
transmits  the  calls  for  fire  directly  to  the  direct  support  artillery  battery 
fire  direction  center,  whenever  in  his  judgment  the  155mm  weapon  is  best 
suited  to  fire  a  mission. 


The  derisions  of  the  i  1ST  Chief  will  bo  final  unless  'ho  Fire  Sup¬ 
port  Of  fleer  (FSO)  of  ihe  maneuver  Battalion  Task  force  intervenes  to 
caned,  modify,  or  redireet  tile  call  for  fire  from  the  FIST  Chief.  The 
BN/TF  FSO  (  oordinate.s  all  of  the  FIST  Chiefs  assigned  to  each  of  CO 
Tils  of  the  BN/TF.  The  I  SO  is  in  direct  eontaet  with  each  of  the  FIST 
Chiefs  on  tht;  artillery  fire  control  not. 

At  tilt;  company/ team  level,  th<“  FIST  Chief  monitors  the  artillery 
fire  control  net  and  the  command  net  of  'lit;  CO/TM  CDU  he  is  supporting. 
Simultaneously,  the  FS  NCO  monitors  flit;  81mm  mortar  and  'he  4.2"  moi"u; 
platoon  fire  control  nets.  The  FIST  Chief  will  intervene  on  any  of  the  fire 
control  nets  only  to  redirect  on  FOs  call  tor  fire  to  another  fire  control  no 
when  the  unit  requested  by  the  FO  is  already  engaged  in  another  fire  mission. 
In  the  event  that  all  three  fire  support  units  available  to  the  company/ team 
are  already  fully  committed  when  another  CFF  is  received,  the  FIST  Chief 
will  contact  the  FSO  and  request  he  redirect  the  call  for  fire  to  another  bat¬ 
tery  of  a  general  support  artillery  battalion  which  will  fire  the  mission. 
Figure  2.13  describes  the  communications  nets  in  the  FIST  model. 

The  following  fire  support  operations  apply  in  the  platoon  action 
scenarios;  In  Platoon  Action  1,  "Repel  an  assault  from  a  BP,  "  the  en¬ 
gaged  platoon  has  company/ team  priority  of  fires.  The  TF  CDR  has  de¬ 
legated  authority  to  use  smoke  to  the  BN/TF  FSO  who  must  authori/.e  all 
requests  for  smoke  missions. 

In  Platoon  Action  3,  "Disengage  and  occupy  a  new  battle  position,  " 
the  platoon  and  team  again  have  priority  of  fires,  and  the  FSO  delegates 
authority  to  use  smoke. 

Platoon  Action  1,  Repel  an  Enemy  Assault  from  a  BP 

The  actions  of  the  FIST  while  repelling  an  enemy  assault  are  de¬ 
tailed  here.  Emphasis  is  on  the  role  of  the  forward  observers  in  adjusting 
fires  on  acquired  targets  and  on  the  FIST  Chief  and  FS  NCO  in  coordinating 
the  fires  requested,  in  the  scenario,  the  FIST  Chief  has  his  own  vehicle1 
and  sufficient  radio  capability  to  function  in  all  required  fire  and  command 
nets. 


The  2nd  platoon,  TM  ACE  is  ordered  to  repel  an  enemy  assault  from 
BP  41.  The  platoon  is  receiving  intense  suppressive  fire  from  the  advancing 
enemy  motorized  forces  as  they  push  toward  the  BP.  The  PL  orders  the 
first  squad  to  move  into  a  covered  and  concealed  blocking  position  on  the  left 
flank  of  the  advancing  enemy  column,  while  the  overwatching  squads  and  the 
weapons  squad  return  fire  to  suppress  the  enemy  fire.  To  blunt  the  enemy 
penetration,  the  PL  orders  the  FIST  FO  to  call  for  PGP  1  which  consists  of 
three  preplanned  target  reference  points  along  the  enemy  avenue  of  approach. 
He  instructs  the  81mm  FO  to  be  prepared  to  call  for-  fire  on  any  enemy  in¬ 
fantrymen  that  dismount  to  suppress  friendly  antitank  fir  e. 
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The  FIST  FO  immediately  requests  immediate  suppression  of 
TCP  1  using  the  artillery  fire  eontrol  net.  The  FIST  Chief  monitoring  the 
call,  eontaets  the  BN/TF  FSO  to  get  permission  to  fire  the  target  group. 

The  FSO  approves  and  directs  the  direct  support  artillery  battery  to  fire 
the  target  group  at  his  command.  While  this  is  taking  place,  the  PL  orders 
his  MAW  crews  to  engage  the  lead  tanks  with  crossing  fire.  The  155mm 
HE/VT  rounds  impact  on  the  three  target  reference  points  of  the  target 
group  exploding  among  the  BMPs  following  the  enemy  tanks.  This  in¬ 
tense  fire  momentarily  disrupts  the  enemy's  coordinated  advance,  separating 
the  tanks  from  the  BMPs.  Two  BMPs  are  immobilized  by  t ho  artillery  fire 
and  the  PL  orders  two  carrier  gunners  to  destroy  the  disabled  BMPs  with 
CAL/  50  fire.  Two  carriers  move  forward  from  reverse  slope  positions 
into  hull  defilade,  engage  the  BMPs,  and  destroy  both.  The  MAW  gunners, 
firing  as  the  artillery  rounds  impacted,  destroy  two  tanks.  The  First  SQL) 
opens  fire  from  the  flank  with  light  antitank  weapons  and  disables  another 
BMP. 

Enemy  infantrymen  begin  to  dismount  to  suppress  the  friendly  AT 
Fire.  The  PL  orders  the  MAW  gunners  to  move  to  alternate  positions. 

The'  PL  and  FOs  "button  up"  and  move  to  another  observation  position  as 
intense  enemy  suppressive  fires  close  in  on  them.  The  PL,  while  on  the 
move,  orders  the  carrier  gunners  and  the  M60  gunners  to  engage  the  dis¬ 
mounted  infantry.  Monitoring  the  CO/TM  net,  the  FIST  Chief  realizes  the 
2nd  PLT  is  temporarily  without  indirect  fire  support  as  the  PL  and  FOs  re¬ 
locate.  Having  positioned  himself  where  he  can  observe  the  2nd  PLTs 
situation,  the  FIST  Chief  uses  the  laser  designator  to  track  an  enemy  tank 
and  requests  destruction  Fire  with  CLGP.  He  also  directs  the  4.2"  mortars 
to  shift  fire  from  TUP  2  (one  of  the  TRPs  of  the  original  target  group)  to 
hit  enemy  infantrymen  dismounting  from  the  BMPs,  The  CLGP  destroys 
the  designated  tank  and  the  mortar  File  kills  several  exposed  infantrymen. 

The  PL  reports  to  the  TM  CDB  that  he  is  in  position  again  and  the 
two  FOs  report  their  new  location  to  their  respective  FDCs.  The  enemy 
tanks,  separated  from  the  dismounted  infantry  and  slowed  by  the  trees  are 
receiving  intense  antitank  fire  from  squad  LAWs.  The  enemy  infantryman 
supported  by  the  BMPs  which  have  now  taken  up  defilade  positions  are 
moving  rapidl}'  again  to  close  the  gap  with  their  tanks.  The  PL  orders  the 
MAW  gunnei  s  to  engage  the  remaining  tanks  and  requests  the  TM  CDB  have 
the  FIST  engage  tanks  with  CLGP.  The  FIST  FO  requests  a  shift  from  TRP  3 
to  engage  a  BMP  in  defilade,  while  the  81mm  FO  requests  a  shift  from  TRP  2 
to  engage  dismounted  infantry  closing  with  the  enemy  tanks.  The  PL  requests 
the  4.2"  mortars  fire  TRP  1  to  engage  another  group  of  dismounted  infantry¬ 
men. 


The  FIST  monitoring  the  PLs  requests  immediately  uses  the  laser 
designator  and  requests  CLGP  to  engage  a  tank.  He  also  redirects  the  PLs 
request  for  the  4.2"  mortar  platoon  to  fire  TRP  1  to  the  FSO,  because  the 
4.2"  mortars  are  already  firing  a  mission  for  the  1st  PLT.  The  FS  NCO 
monitors  the  81mm  call  for  fire.  All  fires  are  effective. 
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The;  Task  Force  Commander  direcis  the  FSO  to  plaee  .smoke  on 
overwatching  enemy  antitank  positions  immedia'ely.  The  FSO  instructs 
the  FIST  Chiefs  to  have  ail  FOs  adjust  smoke  on  known  or  supported 
enemy  antitank  positions. 

The  FIST  FO  informs  the  PL  of  the1  TF  CDH's  order  and  requests 
smoke  in  effect  on  observed  enemy  weapons  signatures  in  ovei  watehing 
positions. 

The  PL  receives  a  situation  report  from  1st  SL  saying  that  large 
numbers  of  enemy  vehicles  are  attempting  to  bypass  the  kill  /.one  by 
maneuvering  to  the  west.  The  PL  requests  TliP  5  be  fired  in  order  to 
rechannel  the  enemy  column  into  the  kill  zone.  The  FIST  Chief  redirects 
this  request  to  the  FSO  who  sends  it  to  the  GS  artillery  unit.  Artillery 
fire  on  TKP  5  effectively  rechannels  the  enemy  into  the  kill  /.one  of  2nd 
platoon.  Without  effective  antitank  overwatching  fires,  the  enemy  press 
forward  with  heavy  losses  from  friendly  antitank  fires.  Infantry  attempting 
to  dismount  are  immediately  engaged  by  machine  guns  and  mortars.  How¬ 
ever,  the  enemy  is  able  to  close  within  300m  and  could  still  make  a  pen¬ 
etration.  The  PL  orders  the  81mm  FO  to  call  for  the  FPF,  requests  TM 
CDK  fire  4.  2"  FPF  in  the  platoon  defensive  sector  and  requests  the  artillery 
again  fire  TG  3.  The  FIST  Chief  monitors  the  requests,  redirects  the  TG  3 
request  to  the  FSO  for  GS  artillery  to  fire,  informs  the  FSO  of  TM  t'DHs 
decision  to  fire  4.2"  FPF  and  of  the  PL's  call  for  81mm  FPF. 

These  intense,  continuous,  final  protective  fires  completely  break 
up  the  enemy  formation  forcing  the  surviving  elements  to  attempt  to  with¬ 
draw.  Observing  the  withdrawal  the  PI.  requests  the  FPF  be  ended,  and 
orders  the  FOs  to  engage  disabled  vehicles  with  destruction  fire  and  the  with¬ 
drawing  enemy  infantry  with  area  fires  until  no  targets  can  be  observed. 

Platoon  Action  2,  Create  and  Defend  a  Strongpoint 

The  role  of  the  FIST  in  preparing  to  defend  a  battle  position  is  to 
selec  t  observation  posts,  select  target  reference  points,  and  prepare 
a  lire  plan  that  supports  the  team  commanders  concept  of  the  defense. 

In  addition,  the  FIST  Chief  will  advise  the  Team  CDK,  as  will  the  FOs 
and  the  PLs  in  how  to  make  use  of  organic  suppressive  fires  in  order  to 
free  the  indirect  fir  es  for  other-  tar-gels. 

Throughout  the  time  the  platoon  is  prepar  ing  the  defensive  strong 
point.  The  FIST  and  the  artillery  FOs  are  continuously  engaged  in  fire  planning 
activities.  The  ar  tillery  FO  and  the  81mm  FO  prepare  terrain  sketches  of  the 
strongpoint  area  and  r  eport  the  coordinates  of  the  observation  posts  from  which 
they  will  be  adjusting  indirect  fire  to  their  r  espective  FIX’S.  The  1-TST  Chief 
and  FS  NCO  monitor  and  record  this  infor  mation  for  future  reference.  The 
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PL  orders  the  artillery  l-'O  to  plan  tile  antiarmor  fire  plan  anu  the  81mm 
FO  to  plan  the  antipersonnel  lire  plan,  Each  FO  seleets  only  readily 
identifiable  terrain  features,  likely  avenues  of  approaeh  and  known  or 
suspected  enemy  loeations.  Targets  are  planned  on  top  of  the  strong- 
pomt  and  behind  it.  Each  l-'O  transmits  his  essential  target  list  to  the 
(•'DC  using  a  secure  means.  The  LIST  Chief  and  LS  XCO  monitor  and  re¬ 
cord  these  target  lists  foi'  future  use.  Each  FIX'  compiles  the  target  lists 
of  its  I' Os  and  submit  the  list  to  the  l-'SO  who  eliminates  duplications,  assigns 
unique  target  numbers,  and  provides  the  FIX'S  and  KOs  with  a  composite  list 
of  the  assigned  target  numbers  for  each  weapons  system. 

Based  on  the  PLs  and  tile*  team  commander's  defensive  plan,  tile  PIS T 
Chief  and  the  l-'Os  plan  targets  which  will  require  special  adjustment  of  in¬ 
dividual  weapons  to  achieve  the  desired  dispersal  of  rounds  at  the  target. 

The  PO  adjusts  the  individual  weapons  and  the  sight  and  gun  data  for  each 
are  recorded  for  each  special  target  by  the  PDC  and  the  FIST.  In  coordination 
with  the  CO/ TM  CDK  and  the  PLs,  the  LIST  also  groups  targets  to  provide 
intense  prearranged  tiros.  The  I-’IST  orders  that  the  method  of  control  for 
such  fires  will  be  "on  call"  or  "at  ins  command"  whichever  seems  appropriately 
to  support  tin*  company  level  maneuver  leaders.  Tin;  FIST  insures  wire  com¬ 
munications  are  established  with  the  artillery  PO  in  the  strongpoint  at  eaeh 
proposed  observation  post.  The  P1ST  coordinates  with  the  TM  CP  to  insure 
the  preplanned  fires  support  the  CO/TM  commanders  barrier  plan.  Areas 
where  artillery  delivered  scatterabie  mines  might  be  required  are  planned  fo.  . 

Platoon  Action  3,  Disengage  and  Occupy  a  New  BP 

The  FIST  plays  a  crucial  role  during  disengagement  and  withdrawal. 
Prior  fire  planning  makes  the  job  easier.  However,  adjusting  supporting  fires 
to  block  an  advancing  enemy  must  still  be  accomplished  even  when  moving 
away  from  the  enemy.  Artillery  support  must  be  continuous  and  flexible  to 
support  the  withdrawal.  The  actions  of  the  FIST  are  described  in  tins  part  of 
tiie  scenario. 


The  CDK  of  TM  ACE  orders  the  2nd  PL  to  disengage  and  move  from  BP 
41  to  occupy  BP  40.  The  81mm  mortar  FO  adjusts  continuous  mortar  fire  on 
the  dismounted  infantry.  The  PIST  PO  and  the  FIST  engage  enemy  BMPs  with 
CLOP.  The  PS  NCO  also  adjusts  4.  2"  mortar  fire  on  enemy  infantry.  As 
this  intense  indirect  fire  temporarily  disrupts  the  enemy's  coordinated  advance, 
the  PL  orders  the  1st  squad  to  remount  in  the  predesignated  PLT  assembly 
area.  Immediately,  the  1st  squad's  carrier  moves  to  the  assembly  area  using 
.  a  covered  and  concealed  route  and  the  dismounted  squad  members  remount 
the  carrier.  The  SL  reports  to  the  PL  that  he  is  ready  to  move  to  BP  40. 

The  PL  instructs  the  2nd  squad  to  remount  in  the  designated  assembly  area. 
Throughout  the  FOs  and  PIST  continue  to  engage  both  enemy  infantry  and  BMPs. 
The  PL  requests  that  the  TM  CDK  have  the  tank  PLT  and  HAWs  cover  the 
{  disengagement  of  his  3rd  squad  and  PLT  antitank  weapons.  The  FIST  monitoring 
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the  CO/  TM  command  net  realizes  the  FIST  FO  and  81mm  FO  will  be  unable 
to  adjust  fires  while  moving  and  orders  the  FS  NCO  to  adjust  both  the  81mm 
mortar  and  the  4.2"  mortar  fire  while  he  adjusts  both  DS  and  GS  artillery 
to  maintain  continuous  intense  indirect  fire.  The  TK  PLT  and  IIAWs  engage 
enemy  BMPs  and  tanks  as  the  2nd  platoon  withdraws  from  BP  41  and  moves 
by  covered  routes  to  BP  40.  Immediately  upon  arrival  at  BP  40,  the  1  Os 
begin  fil  e  planning  in  preparation  for  defense  of  the  new  BP. 


Part  V--Narrative  for  155mm  Direct.  Support  Artillery  Buttery 


The  actions  of  the  howitzer  crews  and  the  key  howitzer  battery  leaders 
are  described  in  this  part  of  the  scenario.  The  FDC  and  forward  observer 
personnel  actions  have  been  omitted.  Attention  is  focused  only  on  those  in¬ 
volved  directly  with  the  laying,  loading,  and  firing  of  the  cannon  themselves. 
The  scenario  describes  three  different  situations. 

At  the  outset,  the  battery  is  called  on  to  support  a  unit  under  attack 
(medium  demand).  Next  the  battery  ;s  firing  in  support  of  a  unit  that  is 
preparing  a  defensive  position  (low  demand).  Finally,  continuing  to  fire  in 
support  of  a  maneuver  unit  under  attack,  the  Howitzer  section  is  itself  forced 
to  displace  to  avoid  the  effects  of  counter  battery  fires  (heavy  demand).  The 
notion  of  platoon  actions  are  not  appropriate  with  respect  to  the  battery. 
Therefore,  these  three  parallel  battery  actions  are  presented. 

The  direct  support  artillery  battery  commander  orders  the  battery 
executive  officer  to  occupy  a  firing  position  to  support  the  task  force.  The 
battery  XO  with  guides  and  the  gunnery  sergeant  moves  to  position.  There, 
the  XO  selects  exact  gun  positions  while  the  gunnery  sergeant  sets  up  the 
aiming  circle  and  declinates  it.  The  XO  orders  the  battery  to  displace  by 
echelon.  When  the  first  guns  and  ammunition  carriers  arrive  at  the  firing- 
position  the  guides  indicate  the  position  for  each  and  the  general  direction  of 
fire.  The  XO  immediately  begins  laying  the  sections  on  the  FDC  determined 
direction  of  fire  using  the  aiming  circle.  Announcing  deflections  for  each 
cannon  gunnel-.  The  XO  lays  each  gun  and  announces  the  measurement  to 
the  crest  (minimum  elevation  for  guns).  Crew  members  place  out  the  aiming 
posts  and  the  gunners  acquire  sight  picture  for  later  reference.  Simultaneously 
the  ammunition  carriers  are  readying  ammunition  for  immediate  use.  When 
the  first  echelon  is  laid,  the  XO  orders  the  second  echelon  and  FDC  to  displace 
and  move  to  the  new  firing  positions.  When  the  second  echelon  arrives,  these 
guns  are  laid  in  the  same  manner  as  the  first. 

Communications  personnel  lay  wire  between  the  guns  and  the  FDC. 

The  XO  renders  his  report  to  the  FDC  as  soon  as  the  sections  are  all  ready. 
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CHAPTER  III 


MECHANIZED  INFANTRY  PERFORMANCE 


Projected  performance  degradation  in  mechanized  in¬ 
fantry  duty  positions,  squads,  and  platoons  are  summarized. 
Detailed  projections  by  tasks  and  defensive  (platoon)  ac¬ 
tions  are  tabulated.  Digests  of  adverse  factors'  impacts 
on  76  critical  tasks  are  provided. 


Summary  of  Continuous  Operations  Effects 

Of  the  four  debilitating  factors  considered  here,  fatigue  (sleep  loss  over 
five  days),  light  level  (visibility),  stress,  and  disruption  of  diurnal  rhythms, 
fatigue  is  expected  to  produce  the  greatest  performance  decrement  among  in¬ 
fantry  personnel.  However,  all  tasks  performed  bv  infantry  personnel  are  not 
affected  uniformly.  While  tasks  that  have  a  heavy  cognitive  or  vigilance  com¬ 
ponent  are  expected  to  degrade  in  proportion  to  the  amount  of  sleep  lost,  per¬ 
formance  of  motor  tasks  that  are  well  practiced  or  routine  is  likely  to  deteri¬ 
orate  very  little  with  increasing  sleep  loss  over  the  first  three  days.  Cogni¬ 
tive  (mental)  and  perceptual  tasks  most  severely  affected  by  sleep  loss  are 
encoding/decoding,  logical  reasoning,  and  accurate  perception/concentration. 
Simple,  as  opposed  to  complex  motor  tasks,  differ  in  their  ability  to  resist 
performance  decrements.  Such  tasks  can  be  distinguished  by  the  following 
example.  While  loading  a  weapon's  magazine  can  be  expected  to  show  little 
deterioration  with  sleep  loss,  a  fine  motor  task  such  as  stripping  and  assem¬ 
bling  a  rifle  can  be  expected  to  deteriorate  somewhat.  Apparently,  routine 
motor  tasks  are  extremely  resistant  to  sleep  loss.  Even  acutely  sleep-de¬ 
prived  soldiers  can  be  expected  to  maintain  their  ability  to  march  across  coun¬ 
try.  However,  their  SL  may  not  be  able  to  use  a  map  effectively  to  orient  the 
squad. 

Soldiers  cannot  be  expected  to  function  well  as  fighting  men  for  more 
than  two  days  without  sleep.  However,  even  totally  sleep  deprived  soldiers 
can  be  expected  to  satisfactorily  perform  routine  motor  tasks  for  as  long  as 
five  days. 

In  contrast,  most  cognitive  and  vigilance  based  tasks  can  be  expected 
to  begin  to  deteriorate  somewhat  after  the  very  first  day  of  sleep  loss  and 
significantly  after'  36-48  hours.  Extreme  environmental  conditions  such  as 
heat,  cold,  humidity,  or  noise  can  be  expected  to  hasten  the  inevitable  per¬ 
formance  decrement.  A  summary  of  projected  effectiveness  of  various  posi¬ 
tions  of  the  mechanized  infantry  over  120  hours  (5  days)  of  continuous  combat 
operations  with  little  or  no  organized  sleep  appears  as  Figure  3.  1.  The  index 
of  effectiveness  (E)  lies  between  0  and  100  (actually  0  and  1.00).  An  E-value 
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Figure  3.1.  Performance  degradation  in  mechanized  infantry  posi 
(PL  =  Platoon  Leader,  SL  =  Squad  Leader,  G/CTL  - 
Gunner /Carrier  Team  Leader,  MTM  =  Maneuver  Team 
Member) . 


of  100  represents  normal,  routine  effectiveness  of  performance  evident,  pel  - 
haps,  in  training  exercises;  a  value  of  0  represents  performance  that  is  no 
longer  militarily  useful,  but  does  not  imply  an  absence  of  any  and  all  activity. 

The  infantry  duty  position  expected  to  degrade  most  rapidly  is  that  of 
the  SL,  whose  responsiblities  (tasks)  include  a  heavy  cognitive  component. 
Degraded  least  is  the  position  of  MT.YJ,  whose  tasks  are  more  of  a  simple 
motor  type  and  well  practiced  or  routine. 

figure  3.  2  presents  forecasted  effectiveness  as  a  function  of  mission 
duration  for  the  mechanized  infantry  Squad  and  Platoon.  The  graph  illus¬ 
trates  that  the  Squad  degrades  more  rapidly  than  the  Platoon  as  a  whole.  Ef¬ 
fectiveness  of  the  Squad  under  the  "best'1  (no  degrading  conditions  other  than 
sleep  loss)  and  the  "worst"  (all  potential  impacts  affecting  all  relevant  abil¬ 
ities)  conditions  of  debilitating  factors  is  presented  as  figure  3.3.  The  graph 
illustrates  that  the  influence  of  debilitating  factors  (light  level,  stress,  diur¬ 
nal  rhythms)  is  less  than  the  influence  of  mission  duration  (sleep  loss)  in  de¬ 
grading  performance  effectiveness.  Manning  considerations  can  also  affect 
performance. 

Table  3.  1  presents  the  projected  overall  (summarized)  effectiveness 
of  mechanized  infantry  Duty  Positions,  Squads,  and  Platoons  for  different 
platoon  actions  and  mission  days  (sleep  loss).  The  results  indicate  that  wide 
variations  in  performance  can  be  expected  for  different  positions  and  platoon, 
actions.  Best  and  worst  performance  ranges  between  very  effective,  e.  g.  , 
.90,  and  grossly  ineffective,  e.g.,  .09,  over  five  days. 

Table  3.  1 

Effectiveness  (E)  of  Mechanized  Infantry:  Duty  Positions.  Squads,  and 
Platoons  in  Different  Platoon  Actions  and  Over  Mission  Days 


Duty  Position 

Inf  an 

itry 

PL 

SL 

MTM 

GR 

Squad 

Platoon 

Platoon 

l 

88 

55 

92 

69 

72 

89 

Action 

3 

69 

17 

77 

32 

38 

71 

1 

5 

54 

5 

65 

15 

20 

56 

Platoon 

1 

88 

74 

86 

77 

83 

91 

Action 

3 

67 

41 

65 

46 

56 

74 

2 

5 

51 

23 

48 

28 

38 

61 

Platoon 

1 

62 

71 

81 

93 

86 

76 

Action 

3 

23 

36 

52 

81 

63 

45 

3 

5 

9 

18 

34 

70 

45 

26 

Platoon 

1 

78 

66 

86 

79 

80 

85 

Action 

3 

48 

29 

64 

49 

51 

62 

1,2,3 

5 

29 

13 

47 

31 

32 

45 

77 


Table  3.2  presents  the  effectiveness  of  mechanized  infantry  Duty 
Positions,  Squad,  and  Platoons  as  a  function  of  impacting  (debilitating) 
factors.  While  a  mechanized  infantry  platoon  normally  consists  of  four 
squads,  a  somewhat  understrength  condition  of  only  three  squads  per  pla¬ 
toon  was  assumed  for  the  calculation  of  the  effectiveness  (E)  values  shown 
in  Tables  3.  1  and  3.2.  Since  the  scenario  (Chapter  11)  assumed  G  to  1  odds, 
this  seemed  to  be  a  realistic  assumption  for  mechanized  infantry  function. 
Similarly,  a  Squad  was  assumed  to  consist  of  only  six  members;  a  Squad 
Leader  (SL),  a  Gunnel-  and  Carrier  Team  Leader  (G/CTL),  and  four  Maneu¬ 
ver  Team  Members  (MTMs).  A  full  strength  squad  consists  of  eleven  men. 

In  Table  3.2,  impacting  factors  arc  coded  as  follows: 

F  =  Fatigue  level  in  mission  hours  (24-120) 

L=  Light  level:  1  =dark  and  0  =  light 

S  =  Stress:  1  =  stress  present  and  0  =  stress  absent 

D=  Diur  nal  rhythm;  1=  rhythm  out  of  phase  and 
0  =  rhythm  in  phase. 

The  tabled  values  suggest  that  fatigue  (sleep  loss  over  mission  hours)  is 
more  important  in  degrading  performance  over  five  days  than  any  of  the  oth¬ 
er  factors.  This  corresponds  to  uniform  experience  whether  from  informal 
observation  or  scientific  study.  Note  that  fatigue  (sleep  loss)  levels  are  con¬ 
sidered  over  five  days  (120  hours)  of  mission  duration,  whereas  all  other  fac¬ 
tors  are  binary  (present  or  absent). 

Also  note  that  values  of  E  (the  effectiveness  index)  in  Table  3.  2  re¬ 
present  all  possible  degrees  or  combinations  in  the  impact  of  the  debilitating 
factors  on  performance.  The  least  degradation  occurs  with  the  24,  0,  0,  0 
combination  of  debilitating  factors,  and  the  greatest  degradation  with  120,  1, 

1,  1.  Intermediate  conditions  lie  between  these  extremes.  The  E-values 
shown  in  Table  3.  2  represent  the  indicated  hour,  i.  e. ,  the  last  hour  of  the 
first,  second,  third,  fourth,  and  fifth  days  of  continuous  combat  operations. 

Table  3.3  presents  the  projected  effectiveness  (E)  for  each  critical 
combat  tasks  performed  by  the  several  duty  positions  of  the  mechanized  in¬ 
fantry.  Successive  parts  of  Table  3.  3  present  projected  values  of  E  for  tasks 
performed  by  the  G/CTL,  MTM,  SL,  and  PL.  Values  of  E  are  tabled  for 
each  of  the  three  types  of  platoon  actions  (1,2,  and  3)  and  for  the  average  a- 
cross  the  three  types  (Platoon  Actions  1,  2,  3).  In  each  case  values  ar  e  given 
for  the  (last  hour  of)  first,  second,  third,  fourth,  and  fifth  da>  of  continuous 
combat  operations. 

What  most  characterizes  the  pattern  of  projected  values  is  the  vari¬ 
ability  of  effectiveness  across  tasks  and  platoon  actions.  While  some  tasks 
are  degraded  only  nominally  over  five  days  (120  hours)  of  continuous  opera¬ 
tions,  others  are  pr  ojected  to  become  very  quickly  degraded  to  unacceptable 
levels.  An  example  of  a  task  degraded  only  nominally  is  No.  27  (firing  at 


Table  3.  3 


Summari/.ed  Effectiveness  (K)  of  Mechanized  Infantry; 
Duty  Positions,  Squads,  and  Platoons;  under  all 
Combinations  oi  Adverse  Conditions 


Impacting 

Debilitating  Factors  Duty  Position  Infantry 
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Projected  Effectiveness  (E)  for  Critical  Combat  Tasks;  Mec  hanized  Infantry 
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areas).  A  MTM  usually  performs  this  task.  An  example  of  a  task  quickly 
degraded  to  an  unacceptable  level  under  the  impact  of  adverse  factors  is 
No.  41  (directing  relocation  fire).  This  task  is  usually  performed  by  the 

SL. 


Table  3,4  presents  the  debilitating  factors  which  impact  the  critical 
abilities  for  each  critical  task  in  each  platoon  action.  The  table  heading  shows 
the  abilities  (see  Taxonomy  in  Chapter  I)  needed  for  task  performance  and  the 
debilitating  factors  (see  Chapter-  I)  impacting  on  these  abilities.  In  the  body  of 
the  table,  only  the  impacts  are  recorded.  That  is,  the  absence  of  an  entry 
may  be  due  to  the  fact  that:  (a)  the  task  in  question  is  not  critical  in  the  given 
platoon  action,  (b)  the  ability  in  question  is  not  critical  for  the  given  task,  or 
(c)  the  ability  in  question  is  not  depressed  in  this  task  and  platoon  action. 
Where  there  is  an  entry  in  the  table,  a  "1"  denotes  a  significant  (greater  than 
20%)  depression  of  the  ability  in  Platoon  Action  1,  a  "2"  denotes  the  same  for 
Platoon  Action  2,  and  a  "3"  for  Platoon  Action  3, 

As  well  as  a  descriptive  summary  of  adversely  affected  critical  abil¬ 
ities  in  critical  tasks.  Table  3.4  serves  as  a  cross-index.  The  following  infor¬ 
mation  can  be  obtained  from  the  cross -index: 

a.  critical  tasks  performed  by  various  duty 

positions 

b.  source(s)  of  adverse  impacts  on  critical 

abilities 

c.  adversely  affected  (depressed)  critical 

abilities  in  critical  tasks 

d.  adversely  affected  tasks  in  platoon  actions 

e.  combinations  of  the  above. 

Accordingly,  the  cross-index  can  be  used  to  answer  various  questions,  such 
as; 

•  who  performs  a  given  task? 

•  which  critical  abilities  are  depressed  in 
which  task  and  which  platoon  action? 

•  which  conditions  (debilitating  factors) 
determine  decrements  in  which  critical 
ability(ies)? 

•  which  tasks  experience  parallel  patterns 
of  degradation? 


Underlying  Table  3.4  is  the  premise  that  a  set  of  relationships  governs 
the  depressive  effect  of  the  debilitating  factors  on  the  various  critical  abilities. 
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I'he  relation  between  debilitating  faetors  and  the  critical  abilities 
on  which  they  act  is  summarized  in  Table  3.5.  Table  3.5  suggests  that  each 
of  these  factors  does  not  affect  each  of  the  abilities,  and  only  some  debili¬ 
tating  factors  affect  some  abilities.  For  example.  Reasoning  can  be  degraded 
by  Fatigue,  Diurnal  Rhythm,  and  Stress.  However,  Memory  is  affected  only 
by  Stress.  In  this  analysis,  the  maximum  number  of  adverse  impacts  on  a 
task  (within  a  given  platoon  action)  that  is  theoretically  possible  is  16. 

fable  3.  5 

Summary  of  Factors  Degrading  Critical  Abilities 


Accordingly,  Table  3.5  constitutes  one  set  of  axioms  for  the  formal  (mathe¬ 
matical)  model  from  which  all  quantitative  projections  in  these  Guidelines 
derive.  ~~  — 

Digest  of  Critical  Tasks  and  Their  Performance 


Succeeding  portions  of  this  chapter  present  detailed  descriptions  of 
what  is  known  about  how  the  conditions  associated  with  continuous  operations 
affect  the  performance  of  each  of  the  76  critical  tasks  of  the  Mechanized  In¬ 
fantry.  Derivation  of  task  criticality  is  fully  described  in  a  companion  report, 
Background  Data,  Volume  III  Human  Performance  in  Continuous  Operations 
Guidelines.  Here,  the  performance  of  each  task  is  reviewed  in  terms  of  its 
behavioral  requirements.  For  example,  the  C./CTL’s  Task  No.  15,  "main¬ 
taining  concealed  disengagement,"  requires  the  critical  abilities,  Orientation, 
Memory,  and  Reasoning,  which  are  affected  by  Fatigue,  Darkness  (Light  Lev¬ 
el),  and  Stress. 


The  relationships  between  a  critical  ability  and  one  of  the  unique 
stressors  of  continuous  operations  are  presented  with  reference  to  one  task 
for  which  the  ability  is  critical  and  which  exemplifies  the  need  for  the  ability 
and  the  effect  of  varying  the  condition  discussed.  The  remaining  tasks  show 
an  index  which  lists  the  critical  performance  abilities  required,  the  condi¬ 
tions  which  affect  them,  and  the  critical  tasks  in  connection  with  which  the 
appropriate  relationships  are  discussed.  Unless  otherwise  noted,  the  inter¬ 
pretations  and  implications  for  succeeding  tasks  are  the  same  as  for  the  task 
under  which  they  are  discussed.  Table  3.  6  identifies  where  a  discussion 
appears  on  how  debilitating  factors  degrade  the  ability  of  Mechanized  Infantry, 
e.  g. ,  personnel  to  perform  their  tasks.  This  discussion  is  also  relevant  to 
FIST,  Artillery,  and  Armor  personnel  where  tasks  demand  common  abilities. 

The  task  digests  which  follow  provide,  in  each  case,  a  compendium 
of  information  pertaining  to  each  of  the  identified  critical  tasks.  Each  digest 
provides  the  basic  identifying  information:  Task  No.  ,  the  Duty  Position  which 
normally  carries  out  this  task,  and  the  task  title.  Then,  the  type  of  defensive 
(platoon)  action  in  which  this  task  is  highly  critical  is  indicated.  Next,  the 
critical  abilities  required  for  task  performance  are  listed  together  with  the 
adverse,  debilitating  factors  impacting  upon  and  depressing  the  abilities.  Also 
listed  are  those  task  numbers  under  which  impacts  of  debilitating  factors  on 
abilities  are  discussed.  Where  appropriate  such  a  discussion  follows  within 
the  task  digest. 
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Table  3.  6 


Mechanized  Infantry:  Index  of  Discussions  of  Effects 
of  Debilitating  Factors  on  Critical  Abilities 


Debilitating 

Critical 

Factor 

Ability 

Discussed  Under 

Vision 

1,  30,  33 

Hearing 

19,  33 

Numerical  Facility 

57,  66,  68 

Fatigue 

Reasoning 

57,  66,  68 

Perceptual  Speed 

29,  30,  57 

Orientation 

7,  29,  33 

Diurnal 

Numerical  Facility 

11,  57,  61 

Rhythm 

Reasoning 

11,  57,  61 

Vision 

9,  26,  44, 

Light 

Hearing 

22,  33 

Level 

Dynamic  Precision 

18,  20 

Orientation 

7 

Memory 

56,  59 

Reasoning 

45,  53,  54 

Stress 

Perceptual  Speed 

2,  6 

Communication 

48 

NOTES:  1. 


2. 


Task  Nos.  in  body  of  table  refer  to  task  digests 
appearing  hereafter  in  this  chapter. 

Discussions  in  task  digests  are  also  relevant  to 
Armor,  Artillery,  and  FIST  where  common  abilities 
are  required. 


*•  7 
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CRITICAL  TASK  1 


Position:  Gunner / Carrier  Team  Leader 
Task:  Fire  From  Bounding  Vehicle 

Highly  Critical  in  Platoon  Actions:  1,  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor(s) 


Discussed  with  Task  No. 


Vision 


Hearing 


Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 


Fatigue  19,  33 

Light  Level/Visibility  22,  33 


Perceptual  Speed  Fatigue 

Stress 


29,  30,  57 

2,  6 


DISCUSSION 


One  of  the  critical  abilities  required  to  fire  effectively  the  .  50  cal  weapon 
at  a  moving  target  from  a  moving  vehicle  or  from  a  hull  down  vehicle  is  the  abil¬ 
ity  to  track  visually  a  moving  target.  The  following  figures  show  how  this  perfor¬ 
mance  will  be  affected  in  a  situation  such  as  a  prolonged  mounted  battle,  or,  in 
the  case  of  the  present  platoon  actions,  a  visual  tracking  task  when  the  platoon 
members  are  fatigued. 

Interpretation 


Figure  3.4  shows  that  tracking  performance  deteriorates  as  a  function 
of  time  on  the  task.  Both  time  off  target  and  number  of  times  off  target  (errors) 
became  more  prevalent  with  prolonged  execution  of  the  task.  Two  important  pro¬ 
perties  of  this  relationship  are:  (1)  the  deterioration  is  progressive  over  time, 
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and  (2)  a  lo  minute  rest  period  every  five  hours  improves  performance,  but  per - 
tormance  does  not  return  to  normal.  The  tracking  behavior  of  a  fatigued  gunner 
then,  will  be  less  precise  than  that  of  a  rested  gunner.  The  curves  suggest  up  to 
a  25  percent  decrement  in  visual  tracking  performance  due  to  fatigue. 

implications 

1  he  cleai  cut  implication  is  that  tracking  performance  will  be  poorer  for 
the  fatigued  gunner.  On  the  basis  of  the  extracted  estimate  of  a  25  percent  decre¬ 
ment.  the  effects  on  their  50/50  hit  rate  distance  as  compared  with  baseline  50 / 50 
hit  rate  distance  for  first  round  firing  are: 


Target 

Baseline 

Fatigued 

Stationary 

Point 

500m 

375  m 

Vehicle 

Armored 

800m 

600  m 

Area 

1000m 

750m 

Moving 

Team -Size 

300  m 

225  m 

Vehicle 

Squad  -  Size 

500m 

37  5  m 

The  solution 

to  this  shortfall  is 

to  plan  strategy  such 

that  effect 

lor  successful  completion  of  a  mission  are  adjusted  to  allow  for  the  decrease  in 
hit  iate  distance.  One  such  method  would  be  to  increase  firing  rates  and  to  re¬ 
duce  reliance  on  first  hit  success  when  gunners  are  fatigued. 


Figure  3.4.  Effect  of  engaging  in  a  complex  visual  tracking 
task  for  long  periods  of  time. 
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and  (2)  a  15  minute  rest  period  every  five  hours  improves  performance,  but  per¬ 
formance  does  not  return  to  normal.  The  tracking  behavior  of  a  fatigued  gunner, 
then,  will  be  less  precise  than  that  of  a  rested  gunner.  The  curves  suggest  up  to 
a  25  percent  decrement  in  visual  trac  king  performance  due  to  fatigue. 

Implications 

The  clear  cut  implication  is  that  tracking  performance  will  be  poorer  for 
the  fatigued  gunner.  On  the  basis  of  the  extracted  estimate  of  a  25  percent  decre¬ 
ment,  the  effects  on  their  50/50  hit  rate  distance  as  compared  with  baseline  50/50 
hit  rate  distance  for  first  round  firing  are: 


Target 

Baseline 

F  atigued 

Stationary 

Point 

500m 

375  m 

Vehicle 

Armored 

800m 

(iOOm 

Area 

1000m 

750m 

Moving 

Team-Size 

300m 

225  m 

Vehicle 

Squad-Size 

500m 

375  m 

The  solution 

to  this  shortfall  is  to  plan  strategy  such 

that  effective 

for  successful  completion  of  a  mission  are  adjusted  to  allow  for  the  decrease  in 
hit  rate  distance.  One  such  method  would  be  to  increase  firing  rates  and  to  re¬ 
duce  reliance  on  first  hit  success  when  gunners  are  fatigued. 
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CRITICAL  TASK 


Position:  Gunner / Carrier  Team  Leader 

Task:  Overwatch  Bounding  Vehicle 

Highly  Critical  in  Platoon  Actions:  lf  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factor-,  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor (s) 


Discussed  with  Task  No. 


Vision 


Fatigue  l,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 


Perceptual  Speed 


Fatigue 

Stress 


29,  30,  57 

2,  6 


Hearing 


Light  Level/ Visibility  22,  33 


DISCUSSION 


In  a  continuous  operation,  the  platoons  and  teams  may  need  to  relocate 
frequently.  The  resultant,  ever  changing  battlefield  will  cause  personnel  (such 
as  the  gunner)  to  be  exposed  to  the  performance  of  a  given  task  under  varied  cir¬ 
cumstances.  Of  interest  here  is  the  question  of  the  effect  of  this  changing  battle¬ 
field  and  the  repeated  performance  of  overwatching  a  bounding  vehicle  under  dif¬ 
ferent  circumstances  on  the  gunner's  ability  to  detect  enemy  forces  which  could 
threaten  the  bounding  vehicle.  The  variable  of  interest  is  expectancy.  The  pro¬ 
portion  of  enemy  detections  which  occurred  in  preceding  incidents  of  performing 
this  task  will  affect  the  expectations  of  such  enemy  detection  in  succeeding  inci¬ 
dents  of  overwatching  a  bounding  vehicle.  Figure  3.5  shows  the  effects  of  prior 
detection  on  present,  reported  detections. 

Interpretation 


It  is  necessary  to  show  the  effect  of  expectancy  in  this  somewhat  theoret¬ 
ical  way.  However,  the  effect  is  well  known.  In  the  detection  situation,  the  per¬ 
centage  of  signals  detected  is  shown  to  depend  on  the  perceived  likelihood  of  a 


■signal  being  [>resent.  The  actual  number  of  signals  does  not  mallei’.  It  is  their 
relative  proportion  that  influenees  expectations.  For  the  gunner,  die  relative 
proportion  of  enemy  encounters  will  influence  his  expectation  of  an  encounter, 

1'his  expectation,  in  turn,  will  influence  the  probability  that  the  gunner  will  detect 
the  oresence  of  an  enemy  element  which  could  threaten  a  bounding  vehicle.  If  t  he 
enemy  was  encountered  often  in  previous  movement,  it  is  more  likely  that  die 
gunner  will  detect  the  presence  of  an  enemy  element  in  succeeding  encounters. 

If,  on  the  other  hand,  enemy  encounter  was  infrequent,  then  the  probability  that 
the  gunner  will  detect  enemy  presence  is  reduced.  Expectation  is  not  the  only 
factor  contributing  to  the  probability  of  detection.  How  expectation  will  affect 
this  probability  cannot  be  stated  quantitively  for  all  situations.  But  in  the  example 
shown,  when  the  expectation  was  that  a  signal  (the  analog  of  a  to  be  detected  tar¬ 
get)  would  be  present  of)  percent  of  the  time,  the  signal  was  detected  roughly  be¬ 
tween  70  and  90  plus  percent  of  the  time.  When  that  same  signal  was  only  expected 
12  percent  of  the  time,  the  signal  was  detected  between  50  percent  and  70  percent 
of  the  time. 

Imptica  ions 


Although  the  probability  of  detecting  an  enemy  target  which  could  threaten 
a  bounding  vehicle  cannot  be  quantitatively  related  to  the  gunner's  expectation  of 
encountering  an  enemy,  the  relationship  is  clearly  demonstrated.  A  series  of 
movements  in  which  a  gunner  has  not  detected  the  presence  of  enemy  elements 
which  could  threaten  a  bounding  vehicle  will  lead  to  a  reduction  in  the  probability 
that  the  gunner  will  detect  an  enemy  element  on  subsequent  movements. 

The  appropriate  correction  for  this  potentially  dangerous  effect  is  for  the 
FI,  to  advise  the  gunner  of  how  this  expectation  adversely  affects  his  ability  to 
detect  the  enemy  and  to  communicate  to  the  gunner  the  actual  best  estimate  based 
on  ba“’efield  intelligence  of  the  probability  of  enemy  detection  during  a  specific 
movement. 

This  relationship  as  it  affects  this  task  and  all  other  tasks  subsequently 
referred  to  points  to  an  important  potential  training  area.  Perceptual  evidence 
is  often  not  clear  cut.  It  is  assessed  in  terms  of  subjective  expectation.  Training 
troops  to  recognize  this  fact  will  be  beneficial.  And,  it  may  be  that  specific  pro¬ 
grams  can  be  developed  in  combination  with  specific  aids,  such  as  specially  pro¬ 
grammed  calculators,  which  will  assist  soldiers  in  properly  establishing  probabil¬ 
ities. 
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TEN-  MINUTE  PERIOD  OF  TEST  SESSION 


Figure  3.5.  Effects  of  signal  rate  on  detection  probability 

Condition  I  -144  events;  50  percent  signals 
Condition  II  =  24  events;  50  percent  signals 
Condition  III  =  144  events;  12  percent  signals 


CRITICAL  TASK  3 


Position:  Gunner / Carrier  Team  Leader 

Task:  Fire  To  Protect  Bounding  Vehicle 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Perceptual  Speed 
Hearing 


Adverse  Factor (s) 


Discussed  with  Task  No. 


Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 


Fatigue 

Stress 


29,  30,  57 

2,  6 


Light  Level/ Visibility  22,  33 


* 


J 
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CRITICAL  TASK  4 


Position:  Gunner/ Carrier  Team  Leader 

Task:  Overvvatch  Dismount 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Hearing  Light  Level/ Visibility  22,  33 
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CRITICAL  TASK  5 


Position:  Gunner/ Carrier  Team  Leader 

Task:  Fire  .50  cal  At  Areas 

Highly  Critical  in  Platoon  Actions: 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Dynamic  Precision  None 

Vision  None 

Orientation  None 
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CRITICAL  TASK  6 


Position:  Gunner /  Carrier  Team  Leader 

Task:  Coordinate  Firing  With  Other  Vehicles  and  Dismounted  Elements 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Hearing 

Perceptual  Speed 

Orientation 
Dynamic  Precision 
Memory 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Light  Level/ Visibility 

Fatigue 

Stress 

Fatigue 

Light  Level/ Visibility 
Stress 

DISCUSSION 


Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

19,  33 
22,  33 

29,  30,  57 

2,  6 

7,  29,  33 
20 

56,  69 


In  every  battle,  it  is  essential  that  the  gunner  coordinate  his  fire  with  that 
of  other  vehicles,  maneuver  team  elements,  and  other  support  weapons  (tanks, 
artillery,  etc. ).  In  continuous  operations,  the  battle  scene  will  be  highly  mobile. 

As  teams  move  from  position  to  position  or  platoons  frequently  relocate,  the  amount 
of  information  that  the  gunner  must  consider  in  order  that  he  can  quickly  and  accu¬ 
rately  coordinate  fire  increases  greatly.  The  following  relationship  shows  how  the 
speed  with  which  a  task  such  as  this,  which  requires  integrating  information  from 
several  sources  and  choosing  one  of  several  alternative  responses  to  that  informa¬ 
tion,  is  decreased  as  the  number  of  alternative  responses  or  courses  of  action  in¬ 
crease. 
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lnterpretal  ion 

Figure  3.6  show  s  that  for  tasks  that  require  very  quirk  responses,  as  tile 
number  of  alternatives  me  reuses,  so  will  the  time  it  takes  to  formulate  a  re¬ 
sponse.  There  are  times  when,  for  example,  the  gunner  may  deteet  a  possible 
enemy  target.  He  must  rapidly  and  accurately  deride  whether  or  not  it  is  in  fart 
the  enemy,  whether  or  not  it  is  within  his  /.one  of  responsibility,  whether  the  tar¬ 
get  is  within  range,  and  whether  or  not  he  should  engage  the  target.  As  the  eon- 
tinuous  operation  wears  on,  the  intellectual  load  involved  in  keeping  traek  of  w  ho's 
who  and  who's  where  will  create  me reasmgly  large  numbers  of  alternatives  to 
eonsider.  The  graph  shows  that  what  the  gunner  could  do  in  less  than  two  tenths 
of  a  second  with  only  one  alternative  will  take  well  over  half  a  second  with  seven 
or  more  alternatives.  In  many  firing  situations,  reaction  times  required  will  be 
of  the  times  shown  and  the  difference  between  two  tenths  of  a  second  and  six  tenths 
of  a  second  may  be  vital. 

Implications 

The  soldier  in  continuous  warfare  will  find  that  the  continuously  changing 
battlefield  will  increase  the  number  of  perceptual  alternatives  to  be  considered 
in  tasks  which  require  rapid  processing  of  the  information  and  extremely  rapid  re¬ 
sponses,  such  as  those  often  required  of  the  gunner  in  coordinating  his  fire  with 
that  of  other  elements. 

Frequent  updating,  integration,  and  summarization  of  the  overall  and  spe¬ 
cific  battle  situations,  maximally  informative  range  cards  and  TUP  identifications, 
and  well  thought  out  and  developed  SOPs  represent  methods  for  minimizing  the  det¬ 
rimental  effect  of  this  shortfall. 

This  last  point,  the  preparation  to  be  made  beforehand,  cannot  be  overem¬ 
phasized.  The  thrust  of  the  preceding  remarks  is  that  the  soldier  should  be:  (1) 
over  trained  for  battle,  (3)  well-versed  and  rehearsed  in  appropriate  procedures, 
and  (3)  provided  with  the  best  decision  making  devices  for  updating  in  battle  the 
appropriate  responses. 

The  training  might  involve  the  use  of  battle  simulators,  case  method  study, 
and  maneuver  practice.  The  important  point  is  that  cognitive  practice  as  well  as 
performance  practice  must  be  given.  Additionally,  detailed  briefings  including 
specific  discussion  of  possible  alternative  courses  of  action  will  be  helpful. 
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I 


Figure 


NUMBER  OFALTERNATIVES,  LOG  SCALE 


3.6.  Reaction  time  with  varying  numbers  of  alternative  responses. 
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CRITICAL  TASK  7 


Position:  Gunner/ Carrier  Team  Leader 

Task:  Maintain  Knowledge  of  Squad's  Location 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Orientation 

Memory 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 
Stress 

DISCUSSION 


Discussed  with  Task  No 

7,  29,  33 
7 

56,  69 


People  differ  in  their  ability  to  maintain  orientation.  The  need  to  know 
where  one  is  and  where  other  objects  or  persons  are  relative  to  oneself  is  exem¬ 
plified  in  this  task.  The  Carrier  Team  Leader  must  know  where  he  is  and  where 
he  is  going  in  order  to  complete  effectively  this  task.  The  following  relationship 
shows  how  orientation  ability  relates  to  experience  with  the  environment  and  to  in¬ 
dividual  abilities. 

Interpretation 

Figure  3.  7  shows  that  there  are  two  kinds  of  people:  poor  and  good  sense- 
of-direction  people.  Those  who  have  a  poor  sense-of-direction  (and  self  evaluation 
of  ability  in  this  regard  is  quite  good)  show  no  improvement  in  orientation  after  re¬ 
peated  exposures  to  the  same  environment.  Those  who  have  a  good  sense-of-direc¬ 
tion  become  better  in  orientation  with  more  experience  with  the  same  environment. 
Experience  provided  by  map  familiarization,  reconnaissance,  and  briefings  will 
help  improve  orientational  performance. 


There  is  some  evidence  that  one  of  the  operative  factors  that  distinguish 
good  from  poor  sense-of-direetion  people  is  good  versus  poor  memory. 

Implications 

Those  individuals  with  the  primary  responsibilities  for  orientation,  as 
in  the  case  of  the  Carrier  Team  Leader  engaged  in  directing  relocation  or  repo¬ 
sitioning  of  his  APC,  should  be  preselected  individuals  with  a  good  sense-of-direc - 
tion.  To  identify  these  individuals,  tests  of  memory,  and  self-reports  (which,  sur¬ 
prisingly,  are  one  of  the  best  predictors).  Orientation  ability  is  severely  affected 
by  sleep  loss. 

In  tests  conducted  by  the  British  Army,  cognitive  tasks  most  severely  af¬ 
fected  by  sleep  loss  were  encoding,  decoding,  logical  reasoning,  and  accurate  per¬ 
ception/ concentration.  All  of  these  abilities  are  related  to  maintaining  orientation. 
At  night  the  orientation  problem  becomes  even  more  severe.  The  Soviets  are  con¬ 
vinced  that  if  orientation  is  Lost  at  night,  confusion,  panic,  and  passivity  may  occur. 
Accordingly,  they  institute  measures  to  maintain  position,  direction,  and  especially 
orientation.  To  permit  the  dismounted  infantry  to  guide  on  their  fighting  vehicle, 
the  Soviets  have  a  shielded  red  light  in  the  rear  of  their  BMP.  They  also  employ 
identification  lights--some  combination  of  red,  green,  and  amber. 

The  role  of  memory  appeal's  to  be  quite  important,  especially  at  night  when 
the  visual  cues  to  orientation  will  be  diminished.  Landmarks  to  be  remembered 
must  be  learned.  When  possible,  as  much  experience  as  is  possible  should  be  giv¬ 
en  with  the  environment  in  which  orientation  is  to  be  maintained.  Extensive  brief¬ 
ings  with  maps  and  photographs  (or  other  topographical  representations)  should  be 
given. 


Finally,  aids,  such  as  compasses,  radar,  and  others,  should  be  provided 
and  their  use  should  be  well  learned. 


105 


DIRECTIONS 


Nomograph  showing  pointing  errors  as  a  function  of  familiarity  with  area. 


CRITICAL  TASK  8 


Position:  Gunner/ Carrier  Team  Leader 

Task:  Communicate  With  PL 

Highly  Critical  in  Platoon  Actions:  1*  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Communication 


Stress 
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CRITICAL  TASK  9 


Position:  Gunner/ Carrier  l'eara  Leader 

Task:  Detect  Enemy  Movement 

Highly  Critical  in  Platoon  Actions:  * >  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No 

Vi.-u.on 

Fatigue 

1,  30,  33 

Light  Lev  el/ Visibility 

9,  26,  44,  72 

Hearing 

Fatigue 

19,  33 

Perceptual  Speed 

Fatigue 

29,  30,  57 

DISCUSSION 


This  task  requires  the  carrier  team  leader  to  detect  whether  or  not 
an  enemy  target,  such  as  a  tank  or  BMP  or  other  vehicle,  is  approaching 
the  gunner's  location.  The  information  presented  in  the  following  graphs 
concerns  the  special  case  of  detecting  the  movement  of  such  a  target  toward 
the  gunner  on  a  very  dark  night,  i.  e. ,  on  a  night  with  a  light  level  below 
that  given  by  a  full  moon. 

Interpretation 

Figures  3.8-3.  10,  taken  as  a  group,  indicate  that  the  following  factors 
operate  against  the  gunner  in  detecting  an  oncoming  target  in  this  situation: 

•  the  target  is  too  dim 

•  the  target  is  moving  too  slowly 

•  the  target  moves  over  a  small  distance  only 

•  the  gunner  uses  (or  must  use)  monocular  vision. 
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While  the  situations,  on  which  the  figures  are  based,  are  somewhat 
artific  ial,  the  speeds,  and  sizes,  and  distances  are  equivalent  to  a  threat  T-02 
tank  approaching  from  a  distance  of  225  M  at  a  speed  of  9  km/lir. 

Figure  3.  8  shows  the  detection  probability  for  targets  of  varying  bright¬ 
ness  which  have  travelled  varying  distances.  The  curve  for  a  target  of  .001  ft. 

L  most  closely  represents  an  approaching  tank.  Notice  that  at  9  km/hr,  the  tank 
would  have  to  approach  nearly  45m  from  a  starting  distance  of  225  m  before  the 
naked  eye  will  likely  detect  its  approach. 

Figure  3.9  shows  the  advantage  of  two  eyes  over  one  eye,  an  advantage 
which  is  especially  great  tor  dim  targets  such  as  an  approaching  tank  at  night. 

Figure  3.  10  presents  the  problem  in  terms  of  the  viewing  time  necessary 
to  detect  motion  for  varying  target  speeds.  The  data  have  been  extrapolated  for 
the  case  of  the  tank. 

Implications 

The  major*  implication  of  these  relationships  is  that  when  insufficient 
light  is  available  for  identifying  the  approach  of  an  enemy  tank  (or  any  other 
moving  target)  by  comparing  its  relationship  to  other  objects,  then  the 
luminance  of  the  target  and  its  speed  will  limit  the  ability  of  the  gunner  to 
detect  its  approach.  In  daylight,  such  movement  could  be  detected  in  less 
than  a  third  of  a  second.  At  night  it  could  take  up  to  6  seconds  to  detect  the 
movement.  This  amount  of  time  could  be  critical  if  the  target's  movement 
will  dictate  the  &unner's  next  response. 

Suggestions  for  overcoming  this  problem  involve  training  in  the  use 
of  minute  cues  such  as  the  small  change  in  size  occurring  because  of  an 
object's  approaching  a  short  distance,  training  in  the  use  of  nonvisual  cues 
such  as  hearing,  training  in  positioning  oneself  to  allow  contextual  cues  to  be 
present  against  which  an  approaching  object's  movement  can  be  viewed,  or 
training  to  position  oneself  to  take  advantage  of  maximum  ambient  illumination, 
such  as  in  a  location  from  which  the  moon,  if  piesent,  is  most  likely  to  cast 
the  most  light  on  an  approaching  tank. 


The  use  of  night  vision  aids  or  even  binoculars  will  help  immensely. 


PROBABILITY  OF 
CORRECTLY  DETECTED 
MOVEMENT 


CERTAIN— *100 


II  2 '  34  45 

OISTANCE  TRAVELED  IN  METERS 


Figure  3.8.  Accuracy  of  detecting  targets  Figure  3.9.  Effect  of  using  one  versus  two 

(including  T-62  tank  at  225  M )  moving  eyes  on  detecting  movement  toward 

toward  or  away  from  viewer  at  about  9km/hr.  or  away  from  a  viewer . 


5  8  13  19  27  40 


SPEED  OF  THREAT  TANK  IN  KM/HR 


Figure  3.10.  Effect  of  rate  of  movement  on  movement  detection. 
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CRITICAL  TASK 

CluniK!!  Cari'U't  Team  Loader 

Determine  Need  to  Relocate 

ritical  in  Platoon  Actions:  >,  3 
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REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

57,  66,  68 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

CRITICAL  TASK  1  1 


Position-  Gunner  ■' Carrier  Team  Leader 

Task:  Establish  Revised  Ti.  P's  and  Lange  Cards 


Highly  Critical  in  Platoon  Actions:  1,  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

F  atigue 

57,  66,  68 

Diurnal  Rhythm 

11,  57,  61 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Perceptual  Speed 

Fatigue 

29,  30,  57 

Stress 

2,  6 

Orientation 

Fatigue 

7,  29,  33 

Light  Level/ Visibility 

7 

Memory 

Stress 

56,  69 

Vision 


Light  I.evel/ Visibility 


9,  26,  44,  72 


DISCUSSION 


This  task  requires  reasoning  and  mental  manipulation  of  numbers.  It 
is  likely  that  the  effects  on  this  task  of  diurnal  rhythms  and  fatigue  are  the 
same  or  similar  for  other  intellectual  tasks.  Accordingly,  the  effects  might  be 
considered  as  a  general  description  of  how  performance  will  be  modified  by  a 
rapid  change  in  the  relationship  between  when  the  tasks  have  typieally  been  per¬ 
formed  (day  or  night)  and  when  the  contingencies  of  continuous  operations 
require  their  performance. 

Interpretation 

The  first  point  of  interest  is  the  effect  of  fatigue.  Notice  in  Figure  3.  11 
that  during  two  duty  weeks  which  were  studied,  as  the  night  wore  on,  performance 
deteriorated.  In  both  cases,  performance  decreased  over  the  first  10  hours 
and  apparently  became  no  worse  during  the  remaining  six  hours. 

The  effect  of  inverting  the  diurnal  rhythms  is  that  an  adjustment  period 
is  necessary.  This  adjustment  period  is  reflected  by  the  relative  superior 
average  performance  in  the  second  week  compared  with  the  first  week.  Over 
long  periods  of  time,  people  tend  to  perform  given  activities  at  specific  times 
of  the  day.  One  explanation  for  the  effects  of  inverting  diurnal  rhythms  says 
that  the  set  of  environmental  stimuli,  including  possible  biological  states 
of  the  body  which  vary  over  a  twenty-four  hour  period  (called  circadian  rhythms), 
are  involved  in  the  habits  that  people  have  developed.  Accordingly,  when  one  is 
asked  to  do  something  out  of  phase  with  the  customary  time  of  performance,  all 
of  the  time-of-day  related  factors  are  no  longer  present  to  encourage  maximum 
performance.  Whatever  the  explanation,  the  data  clearly  indicate  that  a  drop  in 
performance  is  to  be  expected  and  must  be  overcome.  The  adjustment  period 
seems  to  be  in  excess  of  one  week. 

Implications 

The  clear'  implication  is  that  a  sudden  inversion  of  diurnal  rhythms 
will  result  in  a  significant  deterioration  in  mental  performance.  An  adjustment 
period  in  excess  of  one  week,  which  exceeds  the  boundaries  of  the  present 
scenario,  wilL  be  required. 

The  major  keys  to  overcoming  this  problem  are  training  md  anticipation. 
The  kind  of  training  required  to  correct  this  deficiency  involves  performance  of 
the  relevant  tasks  at  varying  times  of  the  day.  The  need  to  conduct  training 
operations  as  much  at  night  as  in  the  day  may  be  the  single  most  important 
training  recommendation  to  emerge  from  the  human  performance  literature. 

Anticipation  of  performance  decrements  that  might  result  from  per¬ 
formance  of  mental  tasks  out-of-phase  relative  to  time-of-day  is  a  helpful  fore¬ 
warning.  Cr  eating  decision  aids  and  devices  for  assisting  in  the  performance 
of  these  and  other  mental  tasks  will  contribute  toward  nullifying  the  negative 
effects  of  inverted  diurnal  rhythms. 
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The  present  discussion  was  concerned  with  inverted  diurnal  rhythms. 
It  presumed  that  some  sort  of  cycle  of  behavior  would  he  perpetuated  that  is 
out  of  phase  with  its  normal  time  of  day.  When  prolonged  battle  forces 
abandonment  of  the  normal  cycles  of  behavior,  a  different  problem  exists, 
called  disruption  of  diurnal  rhythms,  Cor  a  discussion  of  this  prohh  m,  sx  e 
Critical  Task  Gl, 


Cil 


2200  2400  0200  0400  0600 

TIME  OF  DAY 


Figure  3.11.  Average  rate  of  work  of  enlisted  men  on  night  duty  for  first  and 
second  week. 
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CRITICAL  TASK  12 


Position:  Gunner  Carrier  Team  Leader 

Task:  Direct  heloeation  or  Repositioning 

Highly  Critical  in  Platoon  Actions:  1,  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 
Reasoning 

Vision 

Hearing 

Memory 

Communication 


Adverse  Factor! s) 

Fatigue 

Fatigue 

Diurnal  Rhythm 
Stress 

Light  Level/ Visibility 
Light  Level/ Visibility 
Stress 
St  r ess 


Discussed  with  Task  No. 

57,  66,  68 

57,  66,  68,  74 
11,  57,  61 
45,  53,  54,  74 

9,  26,  44,  72 

22,  33 

56,  69 

48 


118 


CRITICAL  TASK  13 


Position:  Gunner  Can  ier  Team  Leader 

Task:  deposition  To  Allow  Other  Weapons  To  Fire 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Orientation 

Numei  ieal  Facility 
Reasoning 

V ision 

Communications 


Adverse  Factor(s) 

Fatigue 

Light  Level/ Visibility 

Diurnal  Rhythm 

Diu i  nal  Rhythm 
Stress 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

7,  29,  33 


11, 

57, 

61 

11, 

57, 

61 

45, 

53, 

54,  74 

9,  26,  44,  72 
48 


J 
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CRITICAL  TASK  14 


PQ^j^jQf-^-  Cuntior,  C  ai  t  iet  T c&m  Leadei 
Task:  Cover  Disengaging  Squads 

Highly  Critical  in  Platoon  Actions:  1 .  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Hearing 

NumerieaL  Facility 
Heasoning 

Perceptual  Speed 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 

Fatigue 

Fatigue 

Diurnal  Khythm 
Fatigue 

Diurnal  hhythm 
Stress 

Fatigue 

Stress 


Discussed  with  Task  No. 

1,  30,  33 
0,  26,  44,  72 


19, 

33 

57, 

66, 

68 

11, 

57 , 

61 

57, 

66, 

68, 

74 

11, 

57, 

61 

45, 

53, 

54, 

74 

29, 

30, 

57 

2,  6 
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CRITICAL  TASK  15 

Position:  Gunnel’/ Carrier  Team  Leadei 
Task:  Maintain  Concealed  Disengagement 

Highly  Critical  in  Platoon  Actions:  - 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Memory  Stress  5  6,  69 


Reasoning 


Stress 


45,  53,  54,  74 


CRITICAL  TASK  16 


Position:  Gunnei  / Carrier  Team  Leader 

Task:  Fire  To  Protect  Regrouping 

Highly  Critical  in  Platoon  Actions:  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities 

Vision 

numerical  Facility 
Reasoning 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Diurnal  Rhy'hm 
Stress 


Discussed  with  Task  No. 


1, 

30, 

33 

9, 

26, 

44,  7 

1 

51, 

66, 

6  8 

11, 

57 , 

61 

57, 

66, 

68, 

74 

1 1, 

57, 

61 

45, 

53, 

54, 

74 

*  ? 
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CRITICAL  TASK  1  - 


Position:  Gunner/ Carrier  Team  Leader 

Task:  Report  Vehicle  Readiness  to  SL 

Highly  Critical  in  Platoon  Actions:  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Communication  None 
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CRITICAL  TASK  IS 


Position:  Manwvi'r  Team  Member 

Task:  Cheek  Condition  of  Weapons 

Highly  Critical  in  Platoon  Actions:  1,  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Dynamic  Precision 
Pieasoning 


Adverse  Factor (s) 

Light  Level/ Visibility 
Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

9,  26,  44,  72 

18,  20 

45,  53,  54,  74 


DISCUSSION 


A  typical  night  battle  will  be  fought  in  temperatures  which  are  colder1 
than  daytime  battle  temperatures.  As  the  hands  are  exposed  to  colder  temper¬ 
atures,  the  hand  skin  temperature  (HST)  drops.  As  the  HST  is  lowered,  the 
hands  become  less  efficient  at  almost  any  manipulative  task.  The  Maneuver  Team 
Members  will  be  required  to  check  the  condition  of  their  weapons  periodically. 

This  will  include  manipulating  small  items  and  will  r  equire  manual  dexterity,  fig¬ 
ures  3.  12  and  3.  13  show  the  effects  of  a  drop  in  HST  on  manipulative  performance. 

interpretation 

Even  a  slight  drop  in  HST  negatively  affects  performance.  The  amount 
of  strength  as  measured  by  a  hand  dynamometer-  and  the  ability  to  manipulate 
large  objects  (large  machine  nuts)  and  small  objects  (small  screws)  are  shown 
to  be  impaired  by  a  drop  in  HST.  By  the  time  HST  drops  below  15°C  (60°F), 
all  three  measures  show  a  dramatic  decrease  in  efficiency.  The  hand  dyna¬ 
mometer  and  the  manipulation  of  large  objects  show  a  40  percent  efficiency  de¬ 
crease;  the  manipulation  of  small  objects  shows  a  60  percent  decrease.  Since 
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the  latter  two  tasks  were:  performed  in  a  fixed  amount  of  time,  the  dec  rease 
in  efficiency  can  also  be  interpreted  as  an  increase  in  the  amount  of  time  re¬ 
quired  to  perform  the  task.  Figure  3.  13  shows  a  similar  relationship  lor  knot 
tvin'1'  when  MSI'  is  13°C  (55°F).  It  also  shows  that  performance  deteriorates 
with  prolonged  exposure  to  low  HSTs,  and  tha<  after  40  minutes  exposure,  the 
decrement  in  performance  will  be  at  its  maximum. 

Implications 

The  Maneuver  Team  Members  will  require  up  to  GO  percent  more  time 
to  check  the  condition  of  their  weapons  when  their  HST  has  dropped  below  15  C. 
Nearly  doubling  the  time  required  to  perform  these  tasks  is  very  dramatic. 

The  principle  compensations  for  this  decrement,  unless  the  task  can  be  per¬ 
formed  with  gloves  on,  is  to  be  aware  of  its  existence,  to  overtrain  the  task  so 
that  the  associated  decrement  will  be  adding  time  to  a  minimum  base  time,  and 
to  provide  some  means  of  warming  the  hands  before  the  weapons  are  to  be  checked 
(e.g.  ,  assuring  that  all  persons  wear  gloves  before  the  weapon  check  and  checking 
weapons  with  gLoves  off).  Where  possible,  procedures  can  be  designed  to  allow 
more  time  for  these  tasks.  Finally,  in  the  case  of  temperature  reduction  as¬ 
sociated  with  nightfall,  routine  manipulative  tasks,  such  as  this,  can  be  sched¬ 
uled  earlier- -before  the  temperature  drops. 


Of  80  70  60  so  <c 


Figure  3.12.  Deterioration  of  manual 

task  performance  as  hand- 
skin  temperature  falls. 


Figure  3.13.  Increase  in  knot-tying 
time  as  a  function  of 
exposure  to  a  low  hand- 
skin  temperature. 
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CRITICAL  TASK  19 


Position:  Maneuver  Team  Member 

Task:  Detect  Targets  in  Exposed  Position  from  a  Bounding  Vehicle 

Highly  Critical  in  Platoon  Actions:  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  7  2 

Hearing  '  Fatigue  19,  33 

Light  Level/ Visibility  22,  33 

Perceptual  Speed  Fatigue  29,  30,  5  7 

Stress  2,  6 

Memory  Stress  56,  69 


DISCUSSION 

The  Maneuver  Team  Members  will  be  required  to  detect  targets 
after  periods  of  sleep  loss.  Some  of  the  target  detection  may  be  auditory,  that 
is,  the  soldiers  will  listen  for  sounds  which  indicate  enemy  presence.  Figure 
3.  14  shows  tin:  effect  of  sleep  loss  on  auditory  vigilance. 


Interpretation 


The  points  on  Figure  3.  14  at  7.5  hours  sleep  represent  the  "normal"  adult 
sleep  requirements.  The  other  points  represent  the  amount  of  sleep  allowed 
on  the  first  night  (labeled  1  night)  and  on  each  of  two  nights  (labeled  2  nights). 
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Kut  h  pom'  repivsents  a  five  hour  auditory  vigilance  la.sk  tii.it  v  .tiled  for  a  ciift'n  alt 
auditory  detection.  Notice  that  the  less  sleep  allowed  on  'in-  first  nyht,  the 
fewer  the  detections  that  were  made.  Performance  drops  from  about  fia  percent 
detection  to  about  33  percent  detection.  By  the  second  night  the  effects  are 
even  more  dramatic.  Performance  drops  from  (>7  percent  to  4 a  percent. 

Implications 

The  effect  of  reducing  sleep  to  three  hours  or  less  a  night  will  have  a 
marked  deleterious  effect  on  auditory  vigilance.  After  one  night  of  such  sleep 
loss,  the  soldier's  auditory  detection  ability  will  be  impaired.  After  two  nights 
of  such  sleep  loss,  the  impairment  will  be  more  marked.  Beyond  the  second 
night,  one  can  expect  further  impairment. 

The  recommendations  for  correcting  this  shortfall  are  to  reduce  re¬ 
liance  on  auditory  detection,  to  coordinate  the  auditory  vigilance  of  two  or  more 
soldiers,  or  to  rely  on  intersensory  validation.  The  value  of  interseusory 
vaLidation  is  discussed  under  Critical  Task  33. 

As  can  be  seen  in  this  relationship,  fatigue  has  far  reaching  effects. 

In  general  and  wherever'  possible,  a  staggered  sleeping  schedule  will  help. 

The  idea  is  to  use  personnel  who  are  most  rested  for  those  tasks  adversely 
affected  by  fatigue.  Even  brief,  periodic  catnaps  just  prior  to  engaging  in  such 
tasks  may  be  highly  beneficial.  Some  adaptation  during  tr  aining  may  be  neces¬ 
sary  before  individuals  are  able  to  catnap,  for  example,  in  a  moving,  noisy  APC. 


Figure  3.14.  The  effects  of  sleep  loss  over  1  or  2  nights  on  auditory  vigilance. 
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CRITICAL  TASK  20 


Position:  Maneuver  Team  Member 

Task:  Fire  Weapons  From  Bounding  Vehicle 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Dynamic  Precision 


Adverse  Factor  (s) 

Fatigue 

Light  Level/ Visibility 
Light  Level/ Visibility 


Discussed  with  Task  No. 

1,  30,  33 
9,  26,  44,  72 

18,  20 


DISCUSSION 


Firing  weapons  at  areas  at  night  involves  directing  the  weapon  at  various 
angles,  loading  the  weapon,  clearing  jams,  and  other  activities  which  require 
dynamic  precision.  In  at  least  some  cases,  the  ability  to  line  things  up,  based 
on  cues  associated  with  hand -arm  movements,  will  be  crucial.  It  is  well  known, 
of  course,  that  such  a  task  is  difficult.  We  rely  heavily  on  visual  feedback  for 
most  tasks  involving  manipulation.  Figure  3.  15  shows  the  importance  of  visual 
feedback. 

Interpretation 


Figure  3.  15  shows  the  performance  difference  when  a  task  requiring  pre¬ 
cision  is  performed  with  the  eyes  closed  or  with  eyes  open.  The  eyes  closed  situa¬ 
tion  is  equivalent  to  extreme  darkness.  Notice  that  tasks  are  performed  consider¬ 
ably  better  when  visual  feedback  is  provided.  The  eyes  closed  situation  provides  a 
baseline.  In  this  case,  in  which  movement  was  to  be  made  in  the  amount  of  time 
indicated,  the  er  ror  rate  was  about  7  percent.  With  eyes  open,  the  error-  rate 
dropped.  Accordingly,  the  importance  and  beneficial  effect  of  visual  feedback 
is  clearly  shown. 
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Implicat  io  n.s 


There  art'  several  solutions  to  the  problem  of  deficient  dynamic  precision 
m  die  absence  of  visual  feedback.  One  solution  is  typically  used  for  firing 
some  weapons  at  night.  The  use  of  stake  markers  to  delimit  the  area  to  be 
covered  by  tile  weapon  is  an  excellent  example  of  providing  a  tactile,  non-visual 
cue  that  does  not  depend  on  movement  feedback.  The  general  ways  of  compensatiu 
for  suell  deficiencies  are; 

(1)  Design  weapons  and  arrange  firing  suc  h  that  visual  feedback  are  not 
necessary  because  of  the  provision  of  other  feedback  cues  (auditory, 
tactile,  or  others) 

(2)  Provide  artificial  visual  aids  such  as  night  vision  goggles 

(3)  Practice  the  relevant  actions  to  the'  point  of  overlearning  so  that 
each  step  requires  no  feedback. 


This  last  suggestion  can  be  understood  by  the  example  of  a  pianist.  The 
pianist  uses  auditory  and  movement  feedback  cues  to  learn  a  piece  of  music. 

Hut  eventually  the  pianist  overlearns  the  "task"  to  the  point  where  playing  the 
piece  constitutes  a  "motor  program.  "  Onc  e  tins  motor  program  is  initiated, 
it  follows  through  to  a  conclusion  without  feedback. 


Figure  3.15.  Relation  between  accuracy  and  duration  of  movement  for 
two  light  level  conditions. 
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CRITICAL  TASK  21 


Position:  Maneuver  Team  Member 

Task:  Plan  Lire  Effective'  Positions 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

57, 

66, 

68 

Diurnal  Rhythm 

11, 

57, 

61 

Reasoning 

Fatigue' 

57 , 

66, 

68, 

74 

Diurnal  Rhythm 

11, 

57, 

61 

Stress 

45, 

53, 

54, 

74 
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CRITICAL  TASK  22 


Position:  Maneuver  Team  Member 

Task:  Coordinate  Weapon's  Locations 

Highly  Critical  in  Platoon  Actions:  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Hearing 

Fatigue 

Light  Level/ Visibility- 

19,  33 
22,  33 

Orientation 

Fatigue 

7,  29, 

Dynamic  Precision 

Light  Level/ Visibility 

18,  20 

Memory 

St  ress 

56,  69 

Communication 

Stress 

48 

DISCUSSION 


This  task  requires  communication  between  leader-s  and  Maneuver  Team 
Members  and  among  several  Maneuver  Team  Members.  When  this  communication 
is  verbal.  Figure  3.  16  shows  the  effect  of  background  noise  on  the  ability  to  hear 
a  speaker. 

Interpretation 

Th  ere  are  at  least  two  ways  in  which  the  listener  could  be  rendered 
incapable  of  seeing  the  speaker's  face;  (1)  the  speaker's  face  is  outside  of  the 
field  of  view  of  the  speaker-,  or-  (2)  the  light  is  insufficient  to  allow  the  listener 
to  see  the  speaker's  face.  Under  most  night  conditions,  the  listener  will  not  be 
able  to  see  the  speaker's  face.  (Radio  communication  possesses  additional  in¬ 
telligibility  problems). 
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Note  that  when  background  noise  increases  to  levels  louder  than  the 
speaker's  voice,  the  ability  to  hear  the  speaker  deteriorates  whether  or  not. 
the  listener  can  see  the  speaker's  fact'.  But,  most  importantly,  note  that 
the  detrimental  effect  of  background  noise  is  much  greater  for  the  listener 
who  cannot  see  the  speaker.  Hearing  accuracy  is  reduced  to  near  zero  when 
the  background  noise  loudness  is  16  to  32  times  greater  than  the  speaker's 
voice.  A  truck  or  bus  passing  by  at  20  feet  or  a  pneumatic  drill  is  10  times 
louder  than  normal  conversational  speech.  An  elevated  train  is  32  times  loud¬ 
er  than  normal  conversational  speech.  An  airplane  engine  (reciprocating)  is 
32  times  louder  than  a  shouting  speaker. 

Accordingly,  a  noisy  battlefield  environment  at  night  wiLL  make  voice 
commands  nearly  impossible  to  hear  correctly  even  when  these  same  commands 
could  be  understood  in  the  daytime. 

Implications 

The  major  implication  of  this  relationship  is  that  at  night  reliance  on 
verbal  commands  will  be  detrimental  when  background  noise  is  high.  The 
solution  is  to  use  a  nonverbal  command  method.  If  giving  away  one's  location 
is  not  a  problem,  a  little  cue  might  be  appropriate.  In  other  cases,  the  use  of 
radio  commands  through  headphones  which  attenuate  the  background  noise  might 
suffice.  Other  suggestions  include  such  aids  as  developing  and  using  a  stand¬ 
ardized,  limited  vocabulary;  speaking  louder  or  amplifying  voice  communication 
where  appropriate;  restricting  briefings  to  the  daytime;  using  written  commu¬ 
nications;  and  reinforcing  speech  with  a  sign  language.  The  development,  of 
tactual  or  electrocutaneous  signaling  devices  would  also  be  helpful.  Finally,  tin- 
need  to  use  commands  in  such  environments  can  be  eliminated  or  reduced  by 
well  thought  out  SOPs. 

NOISE  TO  SPEECH  RATIO 

16  B  4  2  1 


Figure  3.16.  Intelligibility  of  words  when  perceived  with  and 
without  visual  cues  from  observing  the  talker. 
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DIRECTIONS 

ect  the  speech  to  noise  ratio  (or  the 


Nomograph  showing  understandcbility  ot  speech  in  noise. 


CRITICAL  TASK  J3 


Position:  Maneuver  Tram  Menthol 

Task:  Mark  Houles  Between  Possible  Locations 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Orientation 

Katigu  e 

7,  29,  33 

Vision 

Light  Level/ Visibility 

y,  26,  44,  72 

Dynamic  Precision 

Light  Level/ Visibility 

18,  20 

1  36 


CRITICAL  TASK  -4 


Position:  Maneuver  Team  Member 

T ask  :  Identify  T it  Ps 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
^factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Oriental  ion 

V  ision 
Memory 

Perceptual  Speed 


Adverse  Factor (s) 


Fatigue 

Light  Level  Visibility 
Light  Level/  Visibility 


St  r  ess 


Stress 


Discussed  with  Task  No. 

7,  29,  33 
7 

9,  26,  44,  72 
56,  69 
2,  6 
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CRITICAL  TASK  25 


Position:  Maneuver  Tram  Mrmbr: 

Task:  Plan  l-'irr  Cow;'  i or  Possible  I, elo.  aliens 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fat  it’ll  e 

57 , 

66, 

6  3 

Diurnal  Rhythm 

n. 

57, 

61 

R  easoning 

Fatigue 

57, 

66, 

68, 

74 

Diurnal  Rhythm 

11, 

57, 

61 

St  ress 

45 , 

53 , 

54, 

74 

Memory 

St  ress 

56, 

69 

1 38 


CRITICAL  TASK 


26 

Position'  .Maneuver  I  earn  Member 

Task:  I  ire  on  Targets 

Highly  Critical  in  Platoon  Actions:  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor (s) 


Discussed  with  Task  No. 


Vision 


Hearing 

Perceptual  Speed 


Fatigue 

1,  2  0, 

Light  Level/ Visibility 

9,  26, 

Katigu e 

19,  33 

Fatigue 

29,  30, 

Stress 

2,  6 

Memory 


56,  69 


DISCUSSION 


If  effective  fire  is  to  be  maintained,  an  accurate  assessment  of  the 
points  of  maximum  target  vulnerability  must  be  made.  Several  factors  con¬ 
tribute  to  the  likelihood  of  seeing  a  target  well  enough  to  fire  effectively  at  the 
target.  The  set  of  graphs  shows  the  effect  of  light  level,  target  size,  and  con¬ 
trast  ratio  on  the  visibility  of  targets.  Visibility  is  expressed  here  as  the 
distance  fr  om  the  soldier  at  which  a  target  wilt  be  seen.  The  effect  of  the  size 
of  the  target  is  shown  by  presenting  visibility  data  fora,  large  object  (tank),  a 
medium-sized  object  (jeep),  and  a  small  target  (person). 
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To  uiKioi'.s'aiid  ’he  meaning  oi  these  graphs,  tile  term  ’’contrast  ”  needs 
u>  be  tie i ineti .  Values  of  percon'age  contrast  from  1  to  10,000  are  given  here. 
The  coni  rust  value  of  10,000  represents  a  target  which  is  a  little  more  than 
100  Tines  as  bright  as  its  background.  For  the  value  of  1,000,  the  brightness 
multiplier  is  a  little  more  than  10;  for  the  value  of  100,  it  is  2.  for  the  10 
percent  and  the  1  percent  curves,  the  target  is  either  brighter  or  dimmer  than 
'hi'  background,  with  the  difference  between  tile  target  brightness  and  back¬ 
ground  brightness  being  10  percent  or  1  percent  of  the  background  brightness. 

The  graphs  show  the  minimum  distance  at  whit  h  the  targets  can  oe 
seen  (00  percent  of  the  time)  at  various  background  light  levels. 

The  1  percent  and  10  percent  curves  represent  tile  contrast  that,  an 
enemy  vehicle  or  soldier  uilL  present,  when  he  is  attempting  to  avoid  detection. 
Notice  that  at  twilight,  an  enemy  soldier  or  jeep  will  not  be  seen  beyond  less 
than  100m.  Even  on  a  bright  but  overrust  day,  an  enemy  soldier  who  is  well 
camouflaged  (1  percent)  will  be  extremely  difficult  to  see  if  he  is  beyond  300m. 

Values  of  100  percent  contrast  or  greater  would  be  those  associated  with 
a  lighter  target,  either  in  a  situation  where  the  enemy  is ■  not  attempting  to  avoid 
detection  or  as  a  result  of  artifical  illumination  provided,  perhaps,  by  flares. 
Whether  or  not  a  i  out  fast  us  high  as  10,000  percent  could  ever  be  achieved  on 
a  battlefield  has  not.  been  established.  But,  given  such  sharp  contrast,  even 
under  starlight  alone  a  person  could  be  seen  at  365m.  Tanks  and  jeeps  would 
present  no  problem  at  all  up  to  2000m. 

On  these  graphs,  when  an  object’s  visibility  beyond  2200m  is  not 
limited  by  background  illumination,  the  graph  does  not  extend  beyond  the  lowest 
background  light  level  at  which  such  light  level  does  limit  visibility  within  2200m. 

Implications 


The  implications  for  tiring  on  targets  are  clear.  At  twilight  levels  and 
below,  targets  cannot,  be  effectively  engaged  at  appropriate  distances  using  un¬ 
aided  vision.  There  is  no  way  of  improving  the  situation  since  the  limiting 
factors  are  environmentally  imposed.  The  only  solutions  are  to  provide  arti¬ 
fical  illumination  (e.  g.  ,  use  of  pyrotechnics).  < 
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Figure  3.17.  Effect  of  light  level  on  visibility  at  various  contrast  ratios 


Nomograph  for  range  of  visual  detection  of  tank  as  function  of  light 
level  and  contrast. 


CRITICAL  TASK 


Position:  Maneuver  Team  Member 

Task:  Fire  al  Areas 

Highly  Critical  in  Platoon  Actions:  1,  - 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  None 

Dynamic  Precision  None 

Orientation  None 
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CRITICAL  TASK  28 


Position'  Xluneu.er  I'  e :  i  n  1  XTembei 
Task:  Fire  with  XV  Ds 

Highly  Critical  in  Platoon  Actions:  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Perceptual  Speed  Fatigue  29,  30,  57 

Stress  2,  6 

Memory  Stress  56,  69 


CRITICAL  TASK  29 


Position:  Maneuver  Team  Member 

Task:  Move  Rapidlv  to  New  Positions  via  Marked  Routes 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Perceptual  Speed 

Vision 

Orientation 


Adverse  Factor (s) 

Fatigue 

Stress 

Light  Level/ Visibility 
Light  Level/ Visibility 


Discussed  with  Task  No. 

29,  30,  57 

2,  6 


9,  26,  44,  72 


DISCUSSION 


In  continuous  operations,  members  of  fighting  units  will  be  required  to 
perform  pei  ceptuai  motor  tasks  which  require  rapid  perceptual  discriminations 
when  sleep  periods  have  been  reduced.  The  graphs  show  the  effects  of  up  to 
48  hours  without  sleep  on  perceptual-motor  performance  and  the  recommended 
recovery  period  for  varying  hours  of  continuous  operations  without  sleep. 

Interpretation 

The  first  graph  shows  how  sleep  loss  affects  performance  of  the  perceptual- 
motor  requirements  of  the  task.  Notice  that  performance  is  not  affected  to  any 
marked  degree  through  the  first  17  hours.  However,  by  0900  of  the  second  day, 
there  is  a  45  percent  increase  in  errors.  This  indicates  that  the  level  of  perform¬ 
ance  on  tasks  which  involve  perceptual-motor  ability,  such  as  finding  the  route 
markers  while  moving  to  a  new  position  and  maintaining  the  ability  to  detect 
enemy  presence  enroute,  would  be  well  normal  performance  level.  Note  that  the 
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PERCENT  INCREASE  IN  ERRORS 


decrement  appears  to  level  off  at  the  end  of  day  2,  perhaps  even  improve.  This 
may  be  due  to  a  diurnal  rhythm.  By  the  beginning  of  day  2,  after  48  hours  with¬ 
out  sleep,  the  increase  in  errors  on  the  perceptual-motor  task  is  120  percent 
of  baseline. 


The  second  figure  shows  the  recommended  hours  of  recovery  (sleep 
and  relaxation)  for  varying  periods  of  continuous  work  without  sleep.  Notice 
that  after  four  days  (96  hours)  of  continuous  operations,  a  recovery  period 
of  five  days  is  recommended  for  complete  recovery. 

Implications 

The  implii  ations  of  Figure  3.  18  are  that  as  sleep  loss  accumulates, 
perceptual  -  motor  performance  and  perceptual  speed  will  be  impaired.  Route 
markers  may  need  to  be  two  to  three  times  more  visible,  in  terms  of  size  or 
brightness,  for  a  soldier  who  has  not  slept  for  two  or  three  days  than  for  a 
well-rested  soLdier. 

Figure  3.  19  gives  the  recommended  rest  periods  for  complete  recovery. 
The  suggestion  is  that  if  first  echelon  troops  fight,  say,  for  four  days,  they  will 
need  a  five  day  xecovery  period  before  they  can  be  used  with  full  effectiveness. 
Rotation  plans  should  be  based,  in  part,  on  this  consideration. 


HOURS  SLEEP  LOSS 


Figure  3.18.  Perceptual  motor  skill  over  a  Figure  3.19.  Recommended  hours  of  re- 

48  hour  period  without  sleep.  covery  as  a  function  of  sleep 

loss. 


DIRECTIONS 

1.  Select  hours  without  sleep. 

?.  Align  a  straight  edge  with  this  value  on 
its  line  and  the  center  of  the  "X.” 

3.  Read  the  percent  increase  in  errors  over 
base  rate  and/or  the  recommended  hours  for 
recovery  where  the  straight  edge  crosses  their 
respective  lines. 


WITHOUT 


RECOMMENDED 


RECOVERY 


Nomograph  showing  error  rate  and  recommended  rest  time  as  a 
(unction  of  hours  without  sleep 
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CRITICAL  TASK  30 


Position:  Maneuver  Team  Member 

Task:  Fire  While  Relocating 


Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

V ision 

Hearing 

Perceptual  Speed 

Dynamic  Precision 
Memory 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 

Fatigue 

Fatigue 

Stress 

Light  Level/ Visibility 
Stress 

DISCUSSION 


Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

19,  33 

29,  30,  5  7 

2,  6 

18,  20 
56,  69 


This  task  involves  shooting  at  targets  that  have  a  brief  and  unpredictable 
exposure.  Figure  3.  20,  based  on  British  data,  shows  that  the  mean  number 
of  hits  deteriorates  rapidly  with  sleep  loss.  The  score  recorded  for  each  soldier 
was  the  number  of  hits  out  of  a  total  of  nine.  Portable  electric  targets,  at  ranges 
of  100m,  200m,  and  300m  from  the  firing  point,  were  exposed  for  5  seconds  at 
time  inter  vals  varying  between  10  seconds  and  7  minutes.  Each  man  had  an  ar  c 
of  fire  of  622  mils.  Accordingly,  the  soldiers  required  vigilance  to  detect  the 
target.  The  three  goups  r  eceived  no  sleep,  1.5  hours,  and  3  hour  s  sleep  per 
night  respectively.  All  groups  recovered  after  three  days  of  rest. 
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Interpretation 

The  figure  shows  that  the  number  of  hits  deteriorates  rapidly  with 
sleep  loss.  An  interesting  question  is  whether  as  the  shooting  skill  detoriora' 
the  attention  capacity  of  the  soldier  deteriorates,  or  a  combination  of  both 
produces  the  effect.  Separate  tests  of  grouping  capacity  (while  shooting  at 
predictable  targets)  suggest  that  11  is  tile  vigilance  for  unpredictable  targets 
which  deteriorates  with  sleep  loss. 


The  two  sets  of  -esults  differ  because  one  set  is  based  on  a  self-paced 
task  (shooting  at  predictable  targets)  and  the  other  set  is  an  environmentally - 
paced  task  with  a  high  vigilance  component  (shooting  at  an  unpredic  table 
target).  While  vigilance  is  sensitive  to  sleep  loss,  well  learned  tasks  resist 
sleep  loss.  Figure  3.21  presents  the  results  for  predictable  targets.  Here 
sleep  loss  has  no  influence  on  the  ability  of  soldiers  to  group  their  shots.  One 
can  not  expect  soldiers  to  remain  vigilant  for  more  than  20  minutes  at  a  time. 

Accordingly,  fire  rate  must  be  increased  as  the  continuous  operation 
time  increases,  if  the  kills  are  to  remain  constant.  Less  reliance  should  be 
placed  on  first  shot  hit. 


Figure  3  20.  Vtgilonce  shooting  under  varying 
conditions  of  sleep  loss 
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Figure  3.21.  Grouping  capacity  of  soldiers  under 
varying  conditions  of  sleep  loss 


CRITICAL  TASK  31 


Position:  Maneuver  Team  Mrmbfi 

Task:  Mono  To  Assembly  Area 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Light  Level/ Visibility  9,  2B,  44,  72 

Light  Level/ Visibility  7 


Orientation 


CRITICAL  TASK  32 


Position:  Maneuver  Team  Member 

Task;  l-'ire  To  Cover  Move  To  Assembly  Area 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level,' Visibility  0,  26,  44,  72 

Hearing  Fatigue  19,  33 

Perceptual  Speed  Fatigue  29,  30,  57 

Stress  2,  6 

Memory  Stress  56,  69 


CRITICAL  TASK  33 


Position:  >iu;ai  I. rad.-:' 

Tasg  :  Observe  Terrain  I 'or  K  nr  my  Presence 


Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


V  is ion 

Fatigue 

1,  30, 

Light  1  iiiviT/  V  isibility 

9,  20, 

Hearing 

Fatigue 

1  9,  33 

Light  Level/ V isibility 

22,  33 

Peia  ept.ua  1  Speed 

Fatigue 

29,  30, 

Stress 

2,  6 

DISCUSSION 


In  continuous  operations,  the  Squad  Leader  will  spend  a  great  deal  of 
•ime  determining  whether  or  not  the  enemy  is  present.  The  Leadei  will  use 
.:!  o'  his  senses,  aided  and  unaided,  as  the  situation  requires.  The  following 
■ : d i  shows  the  effects  of  fatigue  on  detection,  and  the  advantage  of  multiple 
•>’  .  input  iu  this  regard. 

•  •  .1 '  ion 


mj  'tie  hour  watch  that  was  studied,  the  detection  of  visual  signals 
Hi  .  impaired.  Detection  dropped  nearly  20  percent  over  the  hour, 
i  ■'  .uiui' ory  signals  was  impaired  by  less  than  10  percent.  And, 
r  ■  i : nl 1 1 tied  auditory  and  visual  signals  was  impaired  less  than 
important  feature  is  that,  in  all  eases,  combined  auditory 
■  ■  more  frequently  detected  than  by  either  sense  alone. 
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In  general,  the  human  perceptual  system  relies  heavily  on  inti.-r.-eri.~ory  co¬ 
operation.  That  is,  we  confirm  information  received  by  one  sen.-.-,  such  as 
vision,  by  comparing  it  with  information  received  by  another  sense,  such  as 
audition.  For  example,  an  approaching  tank  not  only  presents  a  visual  target 
but  it  also  makes  noise.  When  an  approaching  tank  is  camouflaged  and  in  da: 
ness,  its  visual  projection  alone  may  not  be  suiiicient  to  assure  detection.  1? 
when  the  noise  of  its  engines  and  tracks  accompany  the  near  threshold  visual 
projection,  the  tank's  probability  of  being  reported  rises  sharply. 

Implications 

The  implications  are: 

1)  fatigue  will  cause  a  decrement  in  the  ability  to  detect  targets 

2)  fatigue  will  have  a  greater  decrement  on  the  visual  detection  of 
targets  than  on  the  auditory  detection  of  targets 

3)  the  detrimental  effects  of  fatigue  are  dramatically  offset  by 
intersensory  validation. 


Figure  3.22.  Effects  of  fatigue  on  detection  for  vision,  hearing, 
and  combined  vision  and  hearing. 
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DIRECTIONS 
Select  minutes  of  watch 
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Nomograph  for  determining  detection  performance  as  a  function 
of  watch  length. 


CRITICAL  TASK  34 


Position:  Squad  Leader 

Task:  L  stabLish  Communications  Network 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

57,  60, 

68,  74 

Stress 

45,  53, 

54,  74 

Communication 

Stress 

48 

r 
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CRITICAL  TASK  35 


Position:  Squad  Leader 
Task:  Identify  TRPs 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  36,  44,  72 

Orientation  Fatigue  7,  29,  33 

Light  Level/  Visibility  7 
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CRITICAL  TASK  36 


Position:  Squad  Leader 

Tasg .  Prepare  Range  C-u  ds 


Highly  Critical  in  Platoon  Actions: 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

V is  ion 

Numerical  Facility 
Reasoning 

Orientation 


Adverse  Factor  (s) 

Fatigue 

Light  Level/ Visibility 
Fatigu  e 

Diur  nal  Rhythms 
Fatigue 

Diurnal  Rhythms 
Stress 

Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

I,  30,  33 

9,  26,  44,  72 

57,  66,  68 

II,  57,  61 

57,  G6,  68,  74 
11,  57,  61 
45,  53,  54,  74 

7,  29,  33 

7 


CRITICAL  TASK  37 

Position:  Squad  Loader 

Task:  Establish  Routes  To  Subsequent  Positions 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 
Reasoning 

Orientation 


Adverse  Factor (s) 

Fatigue 

Light  Level,/ Visibility 
Fatigue 

DiurnaL  Rhythm 
Fatigue 

Diur  nal  Rhythm 
Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

I,  30,  33 

9,  20,  44,  72 

57,  06 ,  08 

II,  57,  01 

57,  60,  68,  74 
11,  57,  61 

7,  29,  33 
7 


CRITICAL  TASK  88 

Position:  Squad  Leader 

Task;  Suprrvi.se  Obstacle  And  Camouflage  Construction 

Highly  Critical  in  Platoon  Actions:  - 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor(s) 

Discussed  with  Task  No 

Numerical  Facility 

Fatigue 

57, 

66,  6  8 

Reasoning 

Fatigue 

57, 

& 

Ci 

cc 

4^ 
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CRITICAL  TASK 


Position:  Squad  Leader 

Task:  Adjust  Firing  As  .Necessary 

Highly  Critical  in  Platoon  Actions:  1 .  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Vision 

Fatigue 

1,  30,  33 

Light  Level,/ Visibility 

9,  26,  44,  72 

Hearing 

Fatigue 

19,  33 

Light  Level/ Visibility- 

22,  33 

Numerical  Facility 

Fatigue 

57,  66,  68 

Diur  nal  Rhythm 

11,  57,  61 

Reasoning 

P'atigue 

57,  66,  68  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Perceptual  Speed 

Fatigue 

29,  30,  57 

Stress 

2,  6 

Memory 

Stress 

56,  69 

Communication 

Stress 

48 
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CRITICAL  TASK  40 


Position:  Squad  Leader 

Task:  oordmaie  Squad  Relocation  11'  Necessaiy 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Reasoning 

Orientation 

Memory 

Communication 


Adverse  Factor (s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

DiurnaL  Rhythm 
Stress 

Fatigue 

Light  Level/ Visibility 

Stress 

Stress 


Discussed  with  Task  No. 

57,  06,  0  8 
11,  57,  01 

57,  60,  68,  74 
1  1,  57,  61 
45,  53,  54,  74 

7,  29,  33 
7 

56,  69 
48 


CRITICAL  TASK  41 


Position:  Squu.il  Loader 

jask:  Direct  Relocation  I- ir  e 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Hearing 

Numerical  Facility 
Reasoning 

Orientation 


Adverse  Factor! s) 

Fatigu e 

Light  Level '  Visibility 
Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  l-.hythm 
Fatigue 

Diurnal  Rhythm 
Stress 

Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

I,  30,  33 

0,  26,  44,  72 

19,  33 
2  2,  33 

57,  66,  66 
1  1,  57,  61 

57,  66,  68,  74 

II,  57,  61 

45,  53,  54,  74 

7,  29,  33 
7 
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CRITICAL  TASK  42 


Position:  Squad  Leader 

Task:  Make  New  Range  Cards 

Highly  Critical  in  Platoon  Actions: 


As  Needed 

1,  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 
Reasoning 

Orientation 


Adverse  Factor  (s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 


1 , 

30, 

3,2 

!), 

26, 

44, 

5  7 , 

66, 

66 

1  1, 

57, 

61 

57, 

56, 

68, 

1  1, 

57, 

61 

7, 

29, 

33 

1  64 


CRITICAL  't  ASK  43 


Position:  Squad  Leader 

Task:  Direct  Movi-ment  To  Assembly  Area 

Highly  Critical  in  Platoon  Actions:  1,  3.  3 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Hearing 

Numerical  Facility 
Reasoning 

Orientation 

Memory 
Co  nmunication 


Adverse  Factor (s) 

Fatigue 

Diurnal  Rhythm 

Diurnal  Rhythm 
SI  ress 

Fa  tigue 

Light  Level/ Visibility 

Stress 

Stess 


Discussed  with  Task  No. 

I,  30,  33 

II,  5  7,  HI 

11,  57,  61 
45,  53,  54,  74 

7,  39,  33 
7 

56,  69 
48 
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CRITICAL  TASK  44 


Position.  Squad  Leadei 

Task:  Dirn-!  ('over  I  ire  While  Moving  To  Assembly  Area 

Highly  Critical  in  Platoon  Actions:  1 .  -•  4 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  arc  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Vision 

bat  igue 

1, 

30, 

33 

Light  Level '  V isibilily 

<1, 

26, 

44,  72 

flea  fine 

Fatigue 

1‘J 

,  33 

Light  Level/  Visibility 

2  2 

,  33 

\u merit  al  K,e  iLity 

Fatigue 

f)  7 

,  66, 

fill,  74 

Diurnal  Khythm 

1  1 

.  57, 

fi  1 

Reasoning 

Fatigue 

57 

,  66, 

68,  74 

Diurnal  Khythm 

1  L 

.  57 , 

fi  1 

St  l  ess 

45 

,  53, 

54,  74 

Perceptual  Speed 

Fatigue 

21), 

.  30, 

5  7 

Stress 

> 

* 

6 

Memory 

S 1 1  ess 

5<b 

,  r>y 

Com  niunieat  ion 

St  r  ess 

4 11 
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DISCUSSION 


This  task  involves  scanning  wide  areas  under  varying  ligli!  levels  in  oi'tl.T 
io  deteet  enemy  presence  and  friendly  elemem  loeations.  Many  taetors  operate 
to  limit  the  ability  to  see  under  low  light  levels.  One  of  the  most  important 
taetors  is  the  structure  of  the  eye  itself.  The  part  ot  the  eye  that  gives  us  our 
best  vision  can  only  operate  at  light  levels  equivalent  to  a  full  moon  over  snow  or 
brighter.  Below  that  light  level,  because  the  most  sensitive  part  of  the  eye  can 
no  longer  respond,  the  part  of  the  eye  that  responds  is  about  30  to  the  outside 
of  straight  ahead.  Figure  3.23  shows  how  vision  in  the  retinal  area  and  other 
areas  compares  with  vision  in  good  light  in  the  most  sensitive  region  of  the  eye. 

Interpretation 

The  figuri;  shows  how  acuity  decreases  as  an  object  is  presented  a'  vary  in 
degrees  from  the  area  of  maximum  sensitivity.  Notice  that  at  30  toward  the 
oar,  acuity  is  Less  than  10  percent  of  its  maximum.  Staled  in  another  manner, 
an  object  which  can  just  be  seen  at  the  point  of  maximum  night  vision  sensitivity 
must  be  more  than  L0  times  as  large  as  it  need  be  in  daylight  as  seen  by  the 
fovea,  the  area  of  maximum  sensitivity  of  the  eye. 

Implications 

The  implications  of  the  relationship  shown  are  very  straightforward. 
Detail  vision  is  pool'  at  night.  When  the  light  level  is  below  that  of  a  full  moon 
on  snow,  vision  is  one  tenth  as  good  as  in  the  daytime.  All  visual  detail  to  be 
detected  must  be  10  times  as  great.  For  the  Squad  Leader  (and  for  everyone 
using  unaided  vision),  the  task  of  detecting  the  enemy  by  unaided  vision  is  at 
least  10  times  more  difficult. 

One  can  increase  the  probability  of  detection  by  moving  the  eyes 
frequently.  Training  is  indicated  in  this  regard.  But,  if  successful  execution  of 
this  task  requires  performance  near  daytime  levels,  the  use  of  a  night  vision 
device  is  imperative.  Devices  ranging  from  night  vision  goggles  or  scopes  to 
flares,  or  even  a  pair  of  binoculars,  will  assist  in  overcoming  the  diminished 
vision. 


The  observer  can  also  position  himself  to  best  advantage  and  should  be 
trained  to  find  positions  which  allow  silhouetting  of  potential  targets  or  maximize 
the  contrast  of  a  potential  target  with  its  background.  An  example  of  the  latter' 
suggestion  would  be  positioning  oneself  so  that  the  approach  of  enemy  elements 
would  be  viewed  against  a  background  of  ripened  wheat  rather  than  a  cluster  of 
trees,  thus  increasing  the  brightness  contrast  of  the  tar  get  and  background. 

It  is  also  imperative  that  ovservers  be  dark  adapted  and  remain  so. 

Full  dark  adaptation  takes  a  minimum  20  minutes. 
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DIRECTIONS 
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Nomograph  showing  relative  visual  acuity  as  a  function  of  angle 
from  area  of  best  vision. 


CRITICAL  TASK  45 


Position:  Squad  Leader 

Task:  Assign  Exposed  Fire  Team  As  Needed  When  Mounted 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 
Reasoning 


Adverse  Factor(s) 

Discussed  with 

Fatigue 

57, 

66, 

68 

Fatigue 

57, 

66, 

68, 

74 

Diurnal  Rhythm 

11, 

57, 

61 

Stress 

45, 

53, 

54, 

74 

DISCUSSION 


The  Squad  Leader  will  direct  the  mounted  fighting  of  his  squ-  d  under 
conditions,  at  times,  in  which  he  is  exposed  to  long  periods  of  high  mperature 
and/or  high  humidity.  The  Squad  Leader  will  make  important  decisions  on  the 
basis  of  a  considerable  amount  of  information.  In  the  presence  of  certain  heat 
and  humidity  conditions,  the  Squad  Leader's  ability  to  make  these  decisions  will 
be  impaired.  Figures  3.24  and  3.25  show  this  relationship. 

Interpretation 

Figur  e  3.24  is  the  one  of  importance  here.  Before  the  figure  can  be 
used  effectively,  the  concept  of  effective  temperature  must  be  introduced. 

Figure  3.25  shows  effective  temperature  lines,  which  depend  on  temperature 
and  relative  humidity.  All  points  on  a  given  effective  temperature  line  are 
perceived  as  being  the  same  temperature.  That  is,  they  have  the  same  behavioral 
effect.  As  an  example,  an  air  temperature  of  approximately  89°F  at  60  percent 
relative  humidity  and  75°F  at  100  percent  relative  humidity.  The  temperature 
sensed  at  100  percent  relative  humidity  is  the  numerical  value  given  the  effective 
temperature  which  is  felt  at  other  levels  of  relative  humidity.  Accordingly,  110°F 
at  100  percent  relative  humidity  is  110°  ET  (Effective  Temperature). 
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Kigure  3.24  shows  the  upper  limit  o:'  unimpaired  mental  (i.  e.  ,  cognhiw) 
performance  as  the  effective  temperature  at  which  mental  performance  will  remain 
unimpaired  for  the  duration  of  time  indicated.  As  an  example,  at  UO°RT,  mental 
performance  will  be  unimpaired  for  exposures  to  this  effective  temperature  of 
two  hours  or  less.  Beyond  two  hours,  mental  performance  will  be  impaired. 

Note  first  that  for  periods  of  time  in  excess  of  four  hours,  85°  RT  seems  to  lie  the 
upper  limit.  Note  also  that  mental  performance  impairment  is  reached  before  {In¬ 
tolerable  physiological  limit  is  reached.  This  limit  is  the  maximum  combination 
of  exposure  time  and  effective  temperature  for  a  typical  person. 

Implications 


The  Squad  Leader  will  have  difficulty  making  decisions  when  he  is  ex¬ 
posed  to  effective  temperatures  in  excess  of  85°  for  prolonged  periods  of  time. 
These  temperatures  may  often  be  found  during  mounted  combat.  The  two  appro 
priate  responses  to  this  difficulty  are; 

(1)  anticipate  the  impairment  and  provide  decision  aids  and 
information  processing  aids  to  help  compensate 

(2)  make  every  effort  to  provide  an  environment  during 
mounted  combat  which  does  not  exceed  85°ET  for  periods 
of  time  that  result  in  decreases  in  mental  pertormance. 

The  second  goal  can  be  achieved  by  any  of  the  following.  Tactics  and 
procedures  should  be  developed  to  allow,  where  possible,  frequent  dismounting 
(at  least  once  per  hour).  Light  clothing,  drinking  water,  fans,  and  other  aids 
to  reducing  body  temperature  should  be  liberally  employed. 


Figure  3.24.  Upper  limit  of  effective  tem¬ 
perature  for  unimpaired  men¬ 
tal  performance  and  physio¬ 
logical  limit  as  a  function  of 
exposure  time. 


DRY-BULD  TEMPERATURE  °F 
Figure  3.25.  Effective  temperature  contours 
as  a  function  of  temperature 
and  relative  humidity,  little  air 
movement. 
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CHANGE 


EFFECTIVE 
1 EMPERATURE 


RELATIVE  —20 


TEMPERATURE 


UIRl.  CHONS 


1.  Select  dry  Lull'  temp.  and  dry  bulb 
minus  wet  bulb  ten;.. 

2.  Align  a  straight  edge  with  these  vj  1  m 
on  their  respective  lines. 

3.  Read  the  change  in  effective  tenp.  re 
lat  ive  to  dry  bulb  ten.:,  v: hero  :  h e 
straight  edge  crosses  its  line. 


TEMPERATURE 


20  MINUS 


TEMPERATURE,'? 


Nomograph  for  deriving  effective  lemocraturi 


CRITICAL  TASK  46 


Position:  Squad  Leader 

Task:  Coordinate'  Fire  Needs  Fet  PL  Instructions  While  Mounted 

Highly  Critical  in  Platoon  Actions:  2. 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

5  7,  (id. 

68 

Reasoning 

Fatigue 

5  7,  66 , 

68, 

74 

Diurnal  Rhythm 

11,  57, 

61 

Stress 

45,  53, 

54, 

74 

Communication 

Stress 

48 

CRITICAL  TASK  47 


Position:  Squad  Leader 

Task:  Direct  Squad  Movement  During  Disengagement 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Hearing 

Fatigue 

Light  Level/ Visibility 

19,  33 
-  - .  33 

Numerical  Facility 

Fatigue' 

5  7,  (56,  68 

Reasoning 

Fatigu  e 

Diurnal  Rhythm 

Stress 

57,  66,  68,  74 
11,  57,  61 

45,  53,  54,  1 4 

Orientation 

Fatigue 

Light  Level  Visibility 

7,  29,  33 

7 

Communication 

Stress 

48 

Vision 

Light  Level/  Visibility 

9,  26,  44,  72 
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CRITICAL  TASK  48 


Position:  Squad  Leader 

Task:  Communicate  With  PL  During  Disengagement 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Hearing 

Vision 

Communication 


Adverse  Factor  (s) 

F  atigue 

Light  Level/' Visibility 
Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

19,  33 
32,  33 

9,  26,  44,  72 
48 


DISCUSSION 


This  task  requires  the  SL  to  communicate  vital  information  to  the  PL 
during  disengagement.  Part  or  all  of  this  communication  is  unaided  verbal 
communication.  On  a  night  which  is  darker  than  a  night  with  a  full  moon  over 
snow,  or  in  dense  smoke,  fog,  or  mist,  visual  cues  will  be  limited.  Background 
noise  will  interfere  further  with  communication.  Figure  3.26  shows  the  amount 
of  interference  as  a  function  of  the  distance  between  the  speakers  and  the  listener 
and  the  intensity  of  common  sounds. 

Interpretation 

The  amount  of  interference  will  be  greater  as  the  distance  between  the 
SL  and  PL  increases.  Even  when  shouting,  a  separation  of  40  feet  is  enough 
to  allow  a  noise  of  only  50  decibels  (db)  to  prevent  full  communication.  Note 
that  50  db  at  40  feet  is  less  loud  than  a  conversational  voice  at  five  feet.  On  a 
decibel  scale  of  sound  pressure,  any  addition  (or  subtraction)  of  six  db  represents 
multiplication  (or  division)  of  the  sound  level  by  two.  A  difference  of  20  db 
represents  a  factor  of  10. 
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Implications 

Tin;  inajur  implication  to  be  drawn  here  is  that  the  SL  will  probably  be 
unable  to  communicate  effectively  with  the  PL  if  the*  separation  is  more  than  a 
few  feet.  If  radio  communication  or  communication  with  visual  signals  is  pus.si! 
the  problem!  is  averted.  More  typically,  anil  in  the  present  scenario,  it  mac  be 
necessary  to  avoid  visual  signals  or  radio  signals  which  may  reveal  the  disen¬ 
gagement  route.  The  most  logical  solution  is  well -thought  out  SOPs  which  le.-.-,. 
the  need  for  communication.  Written  communication  might  also  be  i  onside:  .  d 
under  these  conditions.  Another  solution  is  to  supplement  or  replace  veibal 
communication  with  sign  language.  Finally,  some  other  form  of  communn  •  i < » ;  1 
could  be  employed  such  as  an  electrocut oneous  command  signal  language. 


IxJ 


DISTANCE  IN  FEET  BETWEEN  TALKER  AND  LISTENER 
(LOG  SCALE) 


_  140- JET  with  AF7EHfcHj»NE«  AT  20  FT. 

-  130- 

.  120-  DC-7  AJRRLAHE  AT  20  FT. 

-  MO 

.  loo*  subway  train  AT20  ft. 

-  90 

•  80-PASSlNGTRUCK  OR  BUS  AT  20  FT. 

.  70 

-  60-C0NV6PSATI0NAL  VOICE  ATS  FT. 

-  50 

.  40- QUIET  RESIDENCE 
.  30 

.  20-BROADCAST  stuoio 

-  10 

.  o-  THRESHOLD  FOR  1000  HZ  TOVE 

COMMON  SOUNDS  IN 
DECIBELS 


Figure  3.26.  Minimum  allowable  interference  levels  from  noise. 
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CRITICAL  TASK  4i> 
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CRITICAL  TASK  50 


Position:  Platoon  Leader 

Task:  Conduct  Reconnaissance 

Highly  Critical  in  Platoon  Actions:  ■>,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Light/ Visibility  7 

Numerical  Facility  Diurnal  Rhythm  11,  57,  61 

Reasoning  Diurnal  Rhythm  11,  57,  61 

Vision  Light  Level/ Visibility  9,  26,  44,  72 
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CRITICAL  TASK  51 


Position:  Platoon  Leader 

Task:  Check  Accuracy  of  Terrain  Maps 

Highly  Critical  in  Platoon  Actions:  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No 

Orientation 

Fatigue 

7,  29,  33 

L.ight  Level/ Visibility 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

Perceptual  Speed 

Stress 

2,  6 

i 
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CRITICAL  TASK  '>-> 


Position:  Platoon  Leader 

Task:  Check  On  Support  Fire  Availability 

Highly  Critical  in  Platoon  Actions: 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Communication 


None 


CRITICAL  TASK  53 


Position:  Platoon  Leader 

Task:  Decide  To  Engage  Unexpected  Eire  Or  Xol 

Highly  Critical  in  Platoon  Actions:  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numer  ical  Facility 

Fatigue 

57,  66 ,  68 

Reasoning 

Fatigue 

57,  66,  68, 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54, 

DISCUSSION 

The  PL  will  often  be  required  to  make  decisions  and  analyse  information 
under  less  than  ideal  c  onditions.  During  continuous  warfare,  the  PL  will  be 
exposed  for  long  periods  of  time  to  varying  levels  of  noise.  Much  of  the  noise-, 
such  as  gunfire,  will  bo  intermittent.  As  for  other  abilities,  noise  will  contribute 
to  deterioration  in  reasoning  ability.  Figure  3.27  shows  the  effects  of  noise  on 
the  ability  to  think  and  make  decisions. 

Interpretation 

Noise  has  many  dimensions.  Figure  3.27  shows  how  noise  affects  reason¬ 
ing  when  it  is  either  loud  (108  db)  or  soft  (56  db).  The  loud  noise  is  nearly  400 
times  louder  than  the  soft.  Noise  can  also  be  predictable  or  unpredictable. 

The  ordering  of  the  effects  is  quite  clear.  Unpredictable  noise  has  the  greatest 
detrimental  effect.  A  loud  noise  can  degrade  reasoning  dramatically.  In  this 
case  it  caused  an  error  rate  increase  on  the  mental  task  from  27  percent  to  42 
percent.  A  soft  unpredictable  noise  (and  5  6  db  is  not  much  more  than  half  as 
loud  as  a  conversational  voice)  is  more  distur  bing  than  a  loud,  predictable  noise. 
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Implications 

Once  again,  one  of  the  main  implications  is  awareness  of  the  problem. 
The  battlefield  will  provide  a  great  deal  of  intensely  loud  and  unpredictable 
noise  in  the  form  of  enemy  fire,  aircraft,  and  vehicular  sounds.  Knowing  that 
this  will  offset  reasoning  is  a  forewarning. 

Other  possible  considerations  are  the  following: 

(1)  well-developed  SOPs,  which  circumvent  the  need  for  decisions 

(2)  noise  insulation  devices  should  be  worn  when  possible 

(3)  training  under  noise  conditions  which  simulate  actual 
battlefield  conditions 

(4)  development  of  decision  aiding  devices 


TYPE  OF  NOISE 


Figure  3.27.  After  effects  of  predictable  and  unpredictable 
noise  on  mental  performance. 
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CRITICAL  TASK  54 


Position:  Platoon  Leader 

Task:  Direct  Mounted  Defense 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Hearing 

Fatigue 

19,  33 

Light  Level/ Visibility 

22,  33 

Numerical  Facility 

Fatigue 

57,  66, 

68 

Diurnal  Rhythm 

11,  57, 

61 

Reasoning 

Fatigue 

57,  66, 

69, 

74 

Diurnal  Rhythm 

11,  57, 

61 

Stress 

45,  53, 

54, 

74 

Perceptual  Speed 

Fatigue 

29,  30, 

57 

Stress 

2,  6 

Vision 

Light  Level/ Visibility 

9,  26,  - 

14, 

72 

Memory 

Stress 

56,  69 

Communication 

Stress 

48 
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DISCUSSION 


The  direction  of  a  mounted  defense  by  the  Platoon  Leader  requires  inte¬ 
gration  from  several  sources.  At  times,  the  Platoon  Leader  will  be  required 
to  process  information  from  more  than  one  source  at  the  same  time.  His  ability 
to  do  so  will  be  loss  than  his  ability  to  process  information  from  a  single  source. 
Figure  3.28  shows  the  effect  of  time-sharing  in  this  sense. 

Interpretation 

Figure  3.28  shows  the  effects  of  divided  attention,  that  is,  the  difference 
in  the  probability  of  correctly  interpreting  a  message  (in  this  case  delivered 
to  the  ear)  when  the  listener  was  required  to  attend  to  either  one  channel  alone 
(one  ear)  or  to  two  channels  (both  ears).  The  form  of  data  presentation  in  the 
graph  is  called  an  HOC  curve  (for  Receiver  Operating  Charateristic  curve). 

When  data  are  presented  in  such  a  fashion,  a  difference  in  the  ability  to  perceive 
and  report  a  message  accurately  as  a  function  of  how  well  the  message  is  received 
is  reflected  in  the  difference  in  location  of  the  curves  being  compared.  The  closer 
the  curve  is  to  the  upper  left  of  the  graph,  the  better  the  message  is  received. 

It  is  quite  clear-  that  the  divided  attention  curve  reflects  poorer  message  reception 
and  reporting  than  the  single  channel  curve  legended  "control.  " 

Without  going  into  highly  theoretical  detail,  each  curve,  by  itself,  shows 
that  for  a  message  of  a  given  intensity  (e.g.  ,  loudness  in  the  present  case),  the 
listener's  information  processing  also  depends  on  other  judgmental  factors.  The 
result  is  that  as  the  listener's  proportion  of  correct  reports  increases  because  of 
these  judgmental  factors,  his  proportion  of  false  reports  also  increases.  The 
judgmental  factors  are  often  referred  to  as  the  bias. 

Implications 

The  major  conclusion  to  be  drawn  is  that  as  the  intensity  of  the  defense 
increases,  thereby  forcing  the  PL  (or-  anyone  receiving  and  processing  information 
in  order  to  make  decisions)  to  attend  to  two  or  more  sources  of  information 
simultaneously,  the  correct  perception  of  the  infor  mation  will  decrease.  The 
further  conclusion  is  that  for  any  given  level  of  information  sensitivity,  i.  e.  ,  the 
clar  ity  of  a  particular  message  for  a  particular  receiver,  the  bias  of  the  receiver 
will  affect  his  probability  of  correct  processing  of  the  message.  The  exact  bias 
will  have  the  effect  of  raising  or  lowering  both  the  pr  obability  of  correct  message 
processing  and  incorrect  message  processing  simultaneously. 

The  methods  of  dealing  with  this  problem  include  providing  training  in 
processing  multiple  information  sources  simultaneously  such  that  sensitivity 
(and/or  ability)  increases  and  the  receiver-  learns  the  optimal  bias  to  achieve 
specific  goals.  Field  training  or  case  method  training  would  be  ideally  suited 
to  this  end. 


Methods  of  economically  presenting  information,  storing  information, 
and  sharing  the  information  handling  duties  among  members  such  as  the  PL,  SL, 
and  assistant  SL  will  all  aid  in  reducing  the  difficulties  associated  with  the  problem 
of  divided  attention. 
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Figure  3.28.  Effect  of  dividing  attention  compared  with  a  single 
information  source. 
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CRITICAL  TASK  55 


Position:  Platoon  Leader 

Task:  Communicate  With  OP's 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Communication 


Stress 


48 


CRITICAL  TASK  56 


Position:  Platoon  Leader 

Task:  Request  Possible  Support  Fire  Requirements  From  Company 

Highly  Critical  in  Platoon  Actions:  1.  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Reasoning 

Orientation 

Memory  ' 


Adverse  Factor (s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

Diurnal  Rhythm 
Stress 

Fatigue 

Light  Level/  Visibility 
Stress 


DISCUSSION 


Discussed  with  Task  No. 

57,  66,  68 
11,  57,  61 

57,  66,  68,  74 
11,  57,  61 
45,  53,  54,  74 

7,  33 

7 

56,  69 


The  Platoon  Leader's  execution  oi  this  task  involves  remembering  a 
great  deal  of  information,  including  codes,  coordinates,  locations  of  various 
elements,  and  a  host  of  other  variables.  Memory  is  an  important  ability  for 
many  tasks  and  is  exemplified  in  this  task.  The  need  to  recall  codes,  SOPs, 
and  other  facts  will  be  a  crucial  element  in  night/  continuous  operations.  Memory 
is  so  highly  complex  that  only  very  broad,  general  statements  can  be  made  in 
this  Guidebook.  The  present  relationships  concern  recalling  such  information  as 
codes  and  the  effects  of  mission  duration  and  practice  on  the  memory  for  such 
learned  material. 
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Interpretation 


Figure  3.29  concerns  overlearning  and  how  overlearning  is  related 
to  ret  ail.  Overlearning  is  frequent  rehearsal  of  material  even  after  it  has 
been  learned  flawlessly.  The  amount  of  time  or  number  of  rehearsals  to  reaeli 
the  level  of  a  flawless  rec  itation  is  the  "no  overlearning"  c  ondition.  Some  people 
in  the  study  from  which  the  graph  was  taken  were  required  to  [it  ac  tive  what  they 
had  memorized  perfec  tly  for  as  much  time  as  it  took  initially  to  master  the 
material.  This  is  the;  "100  percent  overlearning"  condition.  The  curves  on  the 
left  show  how  muc  h  was  remembered  at  varying  numbers  of  days  after  the  Learning 
day  and  clearly  shows  the  advantage  of  ovet  learning.  The  curves  on  the;  right 
show  the  percentage  of  the  original  learning  time  required  to  relearn  material 
after  varying  numbers  of  days.  Once  again,  the  overlearning  group  is  clearly 
superior  and  retains  more  material  over  a  longet  time. 

Figure  3.30  shows  how  something  practiced  each  day  for  six  days 
to  the  point  of  mastery  requires  Less  practice  each  day.  In  a  sense  then,  some¬ 
thing  practiced  to  mastery  every  day  is  a  form  of  overlearning. 

The  figures  combined  clearly  show  that  overlearned  material  will  be 
remembered  for  Longet  periods  of  time. 

Implications 

The  implications  for  continuous  operations  are  that  information  that 
must  be  recalled  under  stress  should  be  overlearned.  The  overlearning  can 
be;  greater  than  100  percent.  But  the  improvement  will  not  be  much  better  than 
with  100  percent  overlearning  attempted  at  one  sitting.  However,  if  the  over¬ 
learning  can  be  engaged  in  by  troops  in,  say,  a  second  echelon  who  may  have 
several  days  to  practice,  their  retention  will  be  outstanding,  as  suggested  by 
Figure  3.  29. 

The  problem  with  attempting  to  describe  the  constraints  on  memory  in 
a  setting  such  as  this  is  the  lar  ge  number  of  variables  which  affect  memory  and 
the  phenomena  which  are  associated  with  memory.  The  best  solution  to  consider  ing 
the  implications  of  continuous  operations  and  memory  as  an  ability  required  in 
many  tasks  is  an  evaluation  of  each  task  in  terms  of  the  type  of  information  to  be 
remembered,  the  complete  set  of  conditions  under  which  it  is  to  be  remembered 
and  Learned,  and  the  history  and  training  of  the  people  involved  with  respect  to 
the  information  to  be  remembered.  Following  this  evaluation,  programs  for- 
developing  memory  aids,  training,  and  appropr  iate  cueing  material  could  be 
developed. 
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Figure  3.29.  Percentage  recall  (left  curves)  and  percentage  of 

learning  trials  to  relearn  (right  curves)  for  criterion 
of  one  correct  trial  (no  overlearning)  and  twice  that 
learning  period  ( 1 00°  overlearning)  . 
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Figure  3.30.  Saving,  that  is,  the  reduction  in  relearning  time  (increase 
in  retention)  over  time. 
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CRITICAL  TASK  57 


Position:  Platoon  Loader 

Task:  Select  Positions  For  Covet  ,  Concealment  From  Observation,  And 

Fire 

Highly  Critical  in  Platoon  Actions:  1,  3,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 
Reasoning 

Perceptual  Speed 
Vision 

Communication 


Adverse  Factor (s) 

Fatigue 
F  a  tigu  e 

Diurnal  Rhythm 
Stress 

Fatigue 

Light  Level/ Visibility 
Stress 

DISCUSSION 


Discussed  with  Task  No. 

57,  66,  68 

57,  66,  68,  74 
11,  57,  61 
45,  53,  54,  74 

29,  30,  57 

9,  26,  44,  72 

48 


In  selecting  positions  for  cover,  concealment  from  observation,  and  fire, 
the  PL  Leader  must  take  advantage  of  every  ro'  tree,  fold  in  the  terrain,  and  of 
all  rubble  and  abandoned  equipment.  He  insures  that  each  position  has  cover 
and  concealment  and  at  the  same  time,  has  a  good  field  of  fire  to  cover  assigned 
sectors  of  fire.  If  natural  cover  is  not  available  he  must  construct  frontal 
parapet  foxholes.  Perceptual  speed  represents  one  critical  ability  required  for 
performing  this  task. 
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Interpretation 


Perceptual  speed  has  been  found  to  be  sensitive  to  die  <  oi.ibined  et'fei  ;  s 
of  diurnal  rhythms  and  sleep  loss  with  performance  worst  between  0.‘U)0  and 
0700  hours.  In  a  British  lest,  perceptual  a<o  uracy  was  assessed  as  a  function 
of  sleep  loss.  The  test  was  carried  ou'  between  OdOO  ami  0700  hours  and  slutv. 
a  siynifiv  ant  deterioration  with  sleep  loss  and  diurnal  rhythms.  The  adverse 
affect  was  particularly  severe  for  the  <4  roup  totally  deprived  of  sleep  (1'iyurc  ;•! 
On  a  self-demand  sleep  schedule,  all  u roups  no  oven  d  after  two  days  of  i  ,-st. 

To  overcome  the  problem  one  niiyhi  employ  ’ask  rotation  unions  crews 
highly  trained  to  shift  fun*  t  ions  or  employ  periodic  breaks  v.  ith  mild  physical 
I'Xrpn  1  s  i  * . 


accuracy  under  varying  conditions  of  sleep  loss 


CRITICAL  TASK  58 


Position:  Platoon  Leader 

Task:  Establish  Inter-Squad  Communication  Network 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

57, 

66, 

68 

Reasoning 

Fatigue 

57, 

66, 

68, 

74 

Diurnal  Rhythm 

11. 

57, 

61 

Stress 

45, 

53, 

54, 

74 
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CRITICAL  TASK  59 


Position:  Platoon  Leader- 

Task:  Assign  Locations  To  SLs 

Highly  Critical  in  Platoon  Actions:  1,  2 ,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 


CRITICAL  TASK  60 


Position:  Platoon  Leader 

Task:  Establish  TRPs 

Highly  Critical  in  Platoon  Actions:  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 

Reasoning 
Perceptual  Speed 

Orientation 

Memory 


Adverse  Factor (s) 

Fatigue 

Fatigue 

Diurnal  Rhythm 

Fatigue 

Stress 

Fatigue 

Stress 

Fatigue 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 


1. 

30, 

33 

57, 

66, 

68 

11, 

57, 

61 

57, 

66, 

68 

45, 

53, 

54 

39, 

30, 

57 

2,  6 

7,  29,  33 
7 

56,  69 
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CRITICAL  TASK  61 


Position:  Platoon  Leader- 

Task:  Assign  Fire  Zones  and  Targets 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

57, 

66, 

68 

Diurnal  Rhythm 

11, 

57, 

61 

Reasoning 

Fatigue 

57, 

66, 

68,  74 

Diurnal  Rhythm 

11, 

57, 

61 

Stress 

45, 

53, 

54,  74 

Orientation 

Light  Level/ Visibility 

7 

Communication 

Stress 

48 

DISCUSSION 

The  assignment  of  fire  zones  and  targets,  which  is  partially  dependent 
on  reasoning  and  numerical  ability,  needs  to  be  performed  at  various  times 
during  a  continuous  operation  and  under  various  states  of  fatigue.  Evaluating 
fatigue,  even  as  a  function  of  sleep  loss,  is  a  problem  since  the  PL  and  other 
soldiers  may  find  opportunities  for  rest.  The  effect  of  fatigue  due  to  lack  of 
sufficient  continuous  sleep  and  the  disruption  of  diurnal  rhythms  (behaviors 
engaged  in  typically  on  a  24-hour  basis)  are  difficult  to  assess.  Figure  3.32  helps 
to  provide  an  understanding  of  these  problems. 
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Intcrpretat  ion 

This  figure  is  drawn  from  a  study  which  involved  15  daws  on  a  :our 
hours  on -two  hours  off  work  schedule.  The  curves  repi  e.-eir  five  nay  average.-. 
For  this  group  of  people,  there  was  a  peak  in  performance  be  tv.  cm  -Out)  and 
2200  hours  the  first  five  days  and  the  disrupted  schedule  caused  >h<-  peak  -o 
shift  slightly.  More  importantly,  the  disruption  of  diurnal  rhvhms  led  '<>  pro¬ 
gressively  poorer  performance.  If  the  individual  curves  for  davs  were  rune 
out  over  a  15  day  period,  one  would  see  a  decreasing  curve  collecting  a  ■••rui¬ 
nously  degraded  performance.  The  15  day  curve  would  show  peaks  a’  around 
2200  each  night,  but  each  peak  on  each  sue i  ceding  day  would  be  [owe;  a~  v.oulu 
the  performance  on  each  day. 

Implications 

in  continuous  operations,  numerical  facility  and  mental  performance 
in  general  will  d  -teriorato  with  the  disruption  of  diurnal  rhythms.  Note  t ba¬ 
the  four  oit  -  two  off  work  cycle  allows  for  sleep  one-third  of  the  day.  Yet, 
performance  deteriorated.  Not  much  can  be  done  to  correct  for  defu  iem  i>-s 
introduced  by  the  disruption  of  diurnal  rhythms.  Well  reasoned  SO  lbs  and  e»  In  •lon- 
men*  where  possible  which  allows  normal  diurnal  activity  would  help. 


5 
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TIME  OF  DAY 

Figure  3.32.  Average  number  of  correct  computations  at  different  times  of  day 
during  three  5-day  periods  of  a  15-day  period  (4-2  work- rest 
schedule) . 
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CRITICAL  TASK  62 


Position:  Platoon  Leader 

Task:  Communicate  With  Company  And/Or  Artillery  As  Needed 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 
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CRITICAL  TASK  63 


Position:  Platuuu  Leader 

Task:  Direct  Vehicle  Firing  Locations 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Reasoning 

Vision 

Hearing 

Orientation 

Memory 

Communication 


Adverse  Factor (s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

Diurnal  Rhythm 
Stress 

Light  Level/ Visibility 
Light  Level/ Visibility 
Light  Level/ Visibility 
Stress 
Stress 


Discussed  with  Task  No. 


57, 

66 , 

68 

11, 

57, 

61 

57, 

66, 

68, 

74 

11, 

57, 

61 

45, 

53, 

54, 

74 

9,  26,  44,  72 
22,  33 
7 

56,  69 
48 
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CRITICAL  TASK  64 


Position:  Platoon  Leader 

Task:  Direct  Vehicle  Movement  Patterns 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Communication  Stress  48 
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CRITICAL  TASK  65 


Position:  Platoon  Leader 

Task:  Communicate  With  OPs  and  Company  As  Necessary 

Highly  Critical  in  Platoon  Actions.  3 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 
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CRITICAL  TASK  66 

Position:  Platoon  Leader 

Task:  Decide  When  Or  If  To  Relocate 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor { s) 


Discussed  with  Task  No. 


Reasoning 


Fatigue 

Dim  nal  Rhythm 
Stress 


57,  66,  68,  74 
11,  57,  61 
45,  53,  54,  74 


DISCUSSION 


Deciding  when  or  if  to  relocate  represents  higher  mental  process  which 
could  determine  whether  the  platoon  survives.  In  a  study  conducted  by  the 
British  Army,  soldiers  were  deprived  of  sleep  and  their  r  easoning  ability  was 
tested. 

Interpretation 

Figure  3.33  illustrates  that  the  performance  which  is  dependent  on  reason¬ 
ing  deteriorates  with  sleep  loss.  These  results  indicate  that  higher  mental 
processes  are  adversely  affected  by  partial  and  total  sleep  deprivation.  All 
groups  recover  ed  after  two  days  of  rest. 

To  counteract  the  problem,  tr  aining  on  comparable  tasks  to  a  high  degree 
of  overlearning  should  be  undertaken.  Decision  aid  development  is  also  indicated. 
Full  cross-checks  of  decisions  based  on  complex  r  easoning  should  be  instituted 
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3.33.  Deterioration  of  reasoning  ability  under 
varying  conditions  uf  sleep  loss 


CRITICAL  TASK 


G7 


Position:  Platoon  Lt-ader 

Task;  Orue  r  Relocation 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Communication 


Stress 


48 


CRITICAL  TASK  68 


Position:  Platoon  Leader 

Task:  Direct  Relocation  Cover 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Hearing 

Fatigue 

19,  33 

Light  Level/ Visibility 

22,  33 

Numerical  Facility 

Fatigue 

57,  66,  68 

Diurnal  Rhythm 

11,  57,  61 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

Memory 

Stress 

56,  69 

Communication 

Stress 

48 
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DISCUSSION 


The  ability  to  encode  and  decode  is  of  obvious  important  «•  m  a  variet;, 
of  combat  tasks,  and  especially  with  respect  to  map  or  i  hart  rcferciu  is,  J- 
is  also  a  task  that  draws  heavily  on  the  critical  abilities  of  Numerical  lie  br¬ 
and  Reasoning.  While,  both,  encoding  and  decoding  are  affected  by  slecp-lo.-.-, 
the  decrement  seems  to  be  more  severe  for  encoding.  This  emerges  as  one 
result  from  a  study  of  the  effects  of  sleep  loss  on  mili’ary  performuin  >•. 


The  test  of  performance  capability,  which  employed  Bri'ish  -oldicrs 
subjects,  consisted  of  25  six-digit  map  references  (c.g.  ,  5(37  137)  and  25  Ingrams 
(e.g.  BPAN)  that  had  to  be  encoded  and  decoded,  i.  e.  ,  converted  from  one  ro 
the  other,  according  to  a  complicated  scheme.  Codings  and  decodings  ultcrnu'cn 
over  a  10  minute  time  count. 

Figure  3.34  presents  the  average  (mean)  number  of  i  orrect  cm  odings. 
For  all  three  platoons  under  study,  pei'foi-rnance  deteriorated  witli  sleep  loss. 
Cognitive  functioning  was  adversely  affected  rather  quickly  for  those  'otally 
deprived  of  sleep.  All  groups  recovered  after  two  days  of  rest. 


Implications 


To  overcome  the  problem,  the  system  could  be  redesigned  to  compensate 
for  the  types  of  errors  most  likely  to  occur.  Alternatively,  task  rotation  among 
cross-trained  crew  might  also  be  employed  to  control  errors.  A  change  of  activity 
often  has  a  freshening  affect  on  fatigued  or  sleep-deprived  persons.  Probably 
the  best  measure  is  to  have  the  task  performed  independently  by  two  or  more 
people. 
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Figure  3.34  Deterioration  of  encoding  under 
varying  conditions  of  sleep  loss 
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CRITICAL  TASK  69 


Position:  Platoon  Leader- 

Task:  Coordinate  Changes  In  THPs  After  Relocation 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

Diurnal  Rhythm 

57,  66,  68 

11,  57,  61 

Reasoning 

Fatigue 

Diurnal  Rhythm 

Stress 

57,  66,  68,  74 
11,  57,  61 

45,  53,  54,  74 

Perceptual  Speed 

Fatigue 

Stress 

29,  30,  57 

2,  6 

Orientation 

Fatigue 

Light  Level/ Visibility 

7,  29,  33 

7 

Memory 

Stress 

56,  69 

Communication 

Stress 

48 

J 


r  s 
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DISCUSSION 

Tile  constantly  changing  battlefield  conditions  sunny  continuous  operations 
differ  from  the  usual  because  the  inability  to  use  nighttime  periods  to  assess 
the  status  of  the  battle  imposes  on  all  personnel,  especially  those  with  command 
responsibility,  the  need  to  commit  information  to  memory  frequently.  This 
constant  process  of  memorization  must  take  place  during  the  battle  in  who  h  die 
PI.  and  tilt'  personnel  must  engage  in  a  host  of  tasks.  Ilow  much  information 
must  be  memorized  and  how  the  interference  of  other  tasks  affects  the  memo¬ 
rization  process  is  shown  in  Figure  3.35. 

Interpretation 

Figure  3.35  shows  how  devasting  engaging  in  a  concomitant  task  can  be 
for  memorization.  Each  curve  shows  how  much  of  the  originally  presented 
information  is  remembered  after  various  periods  of  time  engaging  in  an  irrel¬ 
evant  activity.  The  number  of  things  to  be  remembered  originally  was  different 
for  each  curve,  ranging  from  one  item  for  the  upper  curve  to  five  items  for  the 
lower  curve.  Note  that  the  more  that  has  to  be  remembered,  the  greater  the 
degrading  effect  of  interfering  tasks.  The  effect  causes  the  ultimate  amount  of 
interference  and  the  rate  of  interference  to  be  greater. 

Implications 

The  conclusions  are  that  to  the  extent  that  the  PL  or  other  personnel 
must  attempt  to  engage  in  other  tasks  while  they  are  receiving  information 
that  they' should  commit  to  memory,  their  ability  to  memorize  will  be  degraded; 
and,  any  information  to  be  remembered  should  be  memorized  in  a  setting  which 
does  not  require  performance  of  interfering  tasks. 

The  following  points  should  be  considered  in  connection  with  the 
memorization  of  information  in  the  field; 

(a)  the  information  to  be  memorized  should  be  kept  to  as  small  an  amount 
as  possible,  preferably  tw>o  or  three  items  at  a  time 

(b)  the  rehearsal  of  information  presented  foi  memorization  should 
take  place  in  a  favorable  environment  that  does  not  require  attention 
to  irrelevant  tasks 

(c)  wherever  and  whenever  possible,  memory  aids  should  be  provided 
and  organized  information  storage  and  retrieval  systems  should  be 
provided. 
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DURATION  OF  PERFORMANCE  OF  IRRELEVENT  TASK  (SECONDS) 


Figure  3.35.  Memory  for  varying  amounts  of  information 
when  irrelevant  tasks  interfere  with  memo¬ 
rization. 
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CRITICAL  TASK  70 


Position:  Platoon  Leader 

Task:  Order  Move  for  Assembly  Area 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations . 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Communication 


Stress 


48 


CRITICAL  TASK  71 


Position:  Platoon  Leader 

Task:  Direct  Protective  Fire  for  Move  to  Assembly 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 
Vision 
Hearing 
Orientation 
Memory 
Communication 


Adverse  Factor (s) 
Fatigue 
Fatigue 

Light  Level/ Visibility 

Stress 

Stress 


Discussed  with  Task  No. 

1,  30,  33 
19,  33 
7 

56,  69 
48 


CRITICAL  TASK  72 


Position.  Platoon  Leader 

Task:  Direct  Squad  Fire  Zones  While  Mounted 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Reasoning 

Numerical  Facility 

Vision 

Hearing 

Memory 

Communication 


Adverse  Factor (s) 

Fatigue 

Diurnal  Rhythm 
Stress 

Diurnal  Rhythm 
Light  Level/ Visibility 
Light  Level/ Visibility 
Stress 
Stress 


Discussed  with  Task  No. 


57, 

66, 

68, 

74 

11. 

57, 

61 

45, 

5  3, 

54, 

74 

11. 

57. 

61 

9. 

26, 

44, 

72 

22, 

33 

56, 

69 

48 


DISCUSSION 

The  problem  area  concerns  the  effects  of  bright  light  flashes  on  visual 
performance.  The  problem  is  theoretically  the  same  for  the  unaided  eye  as 
for  the  eye  which  is  aided  by  a  light  intensification  device.  However,  when 
using  a  night  vision  device,  the  problem  becomes  more  serious.  The  effect  of 
flashes  of  light  on  visual  performance  is  called  flash  blindness.  Flash  blindness 
refers  to  the  temporary  decrese  in  visual  ability  which  follows  exposure  to  a 
short  duration,  high  intensity  light.  At  night,  the  flash  from  the  enemy's  or  one's 
own  fire  may  often  be  sufficient  to  cause  flash  blindness.  Following  a  sufficiently 
intense  flash,  there  will  be  a  recovery  period  as  shown  in  the  following  figure. 


Interpretation 


Tlie  highest  flash  energy  shown  m  Figure  3.3G  will  cause  permanent 
blindness.  The  only  encountering  of  such  a  light  is  witnessing  a  nuclear  de¬ 
tonation  with  unprotected  eyes.  The  lowest  1'Lash  in  the  graph  corresponds 
roughly  to  a  very  minor  flash,  for  example,  a  cigarette  lighter  being  ignited. 
The  curves  show  that  the  more  intense  the  flash,  the  longer  it  takes  to  regain 
full  visual  acuity. 

The  curves  also  show  that  recovery  time  to  see  a  dim  target  is  longer 
than  to  see  a  light  target.  A  bright  target  at  daylight  light  levels  (refer  to  the 
curve  labelled  2.0  log  mL/sec)  would  be  no  less  visible  after  a  flash  until  the 
flash  is  intense  enough  to  cause  eye  damage  or  blindness. 

The  problem  of  night  vision  devices  which  amplify  or  intensify  the  light 
received  at  the  eye  must  be  evaluated  in  terms  of  each  specific  equipment.  The 
manuals  for  each  device  should  be  consulted  to  see  if  the  flash  blindness  dangers 
are  spelled  out.  But,  they  will  certainly  be  greater  with  night  vision  devices 
than  with  the  unaided  eyes. 

Implications 

Several  steps  can  be  taken  to  diminish  the  effect  of  flash  blindness. 

The  PL  should  keep  these  methods  in  mind; 

1)  The  PL  should  minimize  the  amount  of  time  spent  looking  toward 
enemy  locations  at  night;  obviously,  if  the  PL  reduces  time  spent 
looking  toward  the  possible  source  of  a  flash,  the  less  the  probability 
of  being  exposed  to  a  blinding  flash. 

2)  The  PL  can  immediately  avert  his  gaze  at  the  first  hint  of  a  flash; 
if  the  PL  trains  himself  to  do  this,  he  can  learn  to  avert  his  gaze 
in  less  than  a  quarter  of  a  second.  The  light  reflected  by  objects 
will  be  much  less  and  will  not  cause  flash  blindness. 

3)  The  PL  should  keep  someone  close  at  hand  while  he  is  using  a  night 
vision  device  who  can  immediately  take  over  feeding  vital  visual 
information  to  the  PL  during  any  recovery  period  following  flash 
blindness. 
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Figure  3.  36.  Relationship  of  flash  energy  to  recovery  time  for 
targets  of  various  brightness. 
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CRITICAL  TASK  73 


Position.  Platoon  Leader 

Task:  Direct  Squad  Fire  Requirements  While  Mounted 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Vision 

Fatigue 

1. 

30, 

33 

Hearing 

Fatigue 

19, 

33 

Reasoning 

Fatigue 

57, 

66, 

68,  74 

Diurnal  Rhythm 

11. 

57. 

61 

Stress 

45, 

53, 

54,  74 

Memory 

Stress 

56, 

69 

Communication 

Stress 

48 

Perceptual  Speed 

Fatigue 

29, 

30, 

57 
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CRITICAL  TASK  74 


Position:  Platoon  Loader 

Task:  Direct  Disengagement 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

Diur  nal  Rhythm 

Stress 

57,  66,  68,  74 
11,  57,  61 

45,  53,  54,  74 

Orientation 

Fatigue 

Light  Level/' Visibility 

7,  29,  30 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

Hearing 

Light  Level/ Visibility 

22,  33 

Communication 

Stress 

48 

DISCUSSION 


It  is  important  for  the  leader  of  fighting  soldiers  to  be  able  to  think 
clearly  while  under  the  stress  of  battle.  If  he  is  sidetracked  by  irrelevaneies, 
the  result  could  be  fatal.  The  results  of  a  test  of  ability  to  resist  distractions 
under'  various  conditions  of  sleep  loss  are  presented  in  the  figure. 
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Figure  3.37  Distroctability  ot  soldiers  under 


varying  conditions  of  sleep  loss 
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CRITICAL  TASK  75 


Position:  Platoon  Leader 

Task:  Call  Indirect  Fire  Required  for  Disengagement 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/  Visibility  7 

Communication  Stress  48 
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CRITICAL  TASK  76 


Position:  Platoon  Leader 

Task:  Coordinate  Regrouping 

Highly  Critical  in  Platoon  Actions: 


REQUIRED  ABILITIES 


The  performance  of  this  tasK  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 
Reasoning 

Orientation 


Adverse  Factor (s) 
Fatigue 
Fatigue 

Diurnal  Rhythm 
Stress 

Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

57,  66,  68 

57,  66,  68,  74 
11,  57,  61 
45,  53,  54,  74 

7,  29,  33 
7 


Communication 


Stress 


48 
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CHAPTER  IV 

TANK  CHEW  PER  FOR  MAM'E 


Projected  performance  degradation  of  armor  units  for 
duty  positions,  tank  crews,  and  tank  platoons  are  summarized. 
Detailed  projections  by  tasks  and  defensive  (platoon)  actions 
are  tabulated.  Digests  of  adverse  factors'  impacts  on  58 
critical  tasks  are  provided. 


Summary  of  Consequences  lor 
Performance  of  Continuous  Operations 


As  pointed  out  in  the  preceding'  chapter,  of  the  four  debilitating 
factors  being  considered  fatigue  (sleep-loss  over  120  hours),  light  Level 
or  visibility  conditions,  stress  and  disruption  of  diurnal  rhythms,  fatigue 
will  be  the  dominant  factor.  This  will  be  true  for  any  and  all  personnel 
regardless  of  the  type  of  unit  (infantry,  armor,  etc.)  to  which  they  belong 
and  of  the  tasks  they  perform.  It  is  also  generally  true  that  all  tasks  are 
not  affected  in  the  same  way  by  the  debilitating  factors  inherent  in  the 
conditions  engendered  by  continuous  operations. 

To  recapitulate:  tasks  having  a  preponderance  of  cognitive  or 
vigilance  components  can  be  expected  degrade  most  as  the  cumulative 
loss  of  sleep  builds  up.  By  contrast,  simple  motor  tasks,  that  arc  highly 
practiced  and  routine,  are  unlikely  to  deteroriate  significantly,  at  least, 
during  the  first  two  or  three  days;  thereafter,  deterioration  may  be  slight 
to  moderate  depending  on  the  degree  of  automalieity  with  which  the  person 
performs  the  given  task. 

As  applied  to  tank  crews,  for-  example,  loading  a  weapons  magazine 
will  show  vir  tually  no  deterioration  with  sleep  loss,  immediate  actions, 
such  as  corr  ecting  a  COAX  MG  malfunction,  ar  e  likely  to  deter  iorate  some¬ 
what.  Even  acutely  sleep  deprived  Tank  Gunners  and  Loader's  are  expected 
to  perfor  m  their-  critical  tasks  with  reasonable  adequacy.  On  the  other  hand, 
the  TK  PL  will  progressively  use  less  than  optimal  judgment  on  a  task,  such 
as,  "selecting  firing  positions  for  the  tanks.  "  Since  tank  crew  and  platoon 
leadership  involves  a  good  deal  of  judgment  and  vigilance,  the  Tank  Com¬ 
manders  (TK  CDRs)  and  TK  PLs  may  begin  to  deter  iorate  after  the  very 
first  24  hours  of  continuous  operations. 

A  summary  of  the  projected  effectiveness  of  var  ious  positions  of  the 
Tank  Crew  over-  five  days  of  continuous  operations  with  little  or  no  organized 
sleep  appears  as  Figur  e  4.1.  The  position  expected  to  degrade  most  rapidly  is 
the  PL  whose  tasks  include  a  heavy  cognitive  component.  Degr  aded  least  is 
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Figure  4. 1 . 


Performance  degradation  in  armor  duty  positions. 

(PL  -  Tank  Platoon  Leader,  CDR  -  Tank  Commander. 
GR  =  Tank  Gunner,  LDC  =  Tank  Leader) 
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til*-  Tank  Loader,  who  engages  mostly  in  motor  tasks  that  are  often 
well-practiced  or  routine. 

Figure  4.  2  presents  forecast  performance  effectiveness  as  a 
function  of  mission  days  for  the  Tank  Crew  and  Platoon.  The  graphs 
illustrate  that  the  Platoon  degrades  more  rapidly  than  the  crew. 


Effectiveness  of  the  TK  PLT  over  mission  days,  contrasting  best 
and  worst  conditions  of  impacting  variables  is  presented  as  Figure  4.3. 

The  graph  illustrates  that  the  influence  of  the  debilitating  factors  (light 
level,  stress  and  diurnal  rhythms)  is  less  than  the  influence  of  fatigue 
(sleep  loss  over  five  days)  in  degrading  performance  effectiveness. 

This  corresponds  to  uniform  experience  from  informal  obser¬ 
vation  as  well  as  scientific  studies.  Also,  fatigue  levels  correspond  to 
a  progression  over  120  hours,  while  the  other  debilitating  factors  are 
viewed  as  either  present  (acting)  or  absent  (not  acting). 

While  a  TK  PLT  normally  consists  of  five  tanks,  a  considerably 
degraded  condition  of  only  three  tanks  was  assumed  for  calculation  of  the 
effectiveness  values  shown  in  Tables  4.  1  and  4.  2.  Since  the  scenario 
(Chapter  II)  assumed  6  to  1  odds,  this  suggested  itself  as  a  realistic  ex¬ 
pectation  about  TK  PLT  operations.  Similarly,  the  tank  crew  was  assumed 
to  consist  of  three,  rather  than  the  usual  four  persons:  a  TK  CDR,  a  Gun¬ 
ner  and  a  Loader.  The  six  day  Arab-Israeli  war  demonstrated  that,  with 
some  loss  in  mobility,  even  two  man  tanks  are  effective  weapons  if  the 
crew  is  cross-trained. 

i 

Table  4.  1  presents  the  projected  effectiveness  of  Tank  Positions/ 
Crew,  and  Platoon  for  different  platoon  actions  and  mission  dayrs  (sleep/ 
loss).  The  projected  values  indicate  that  wide  valuation  in  per  formance  can 
be  expected  for  different  positions  and  platoon  actions.  Best  and  worst  per  ¬ 
formance  can  r  ange  between  very  effective,  e.g.,  100  and  grossly  ineffective, 
e.g.  ,  28,  under  different  conditions. 

Table  4.  2  presents  the -effectiveness  of  Tank  Positions,  Crew,  and 
Platoon  as  a  function  of  adverse  impacting  factors  over  five  days  of  continuous 
operations. 

Debilitating  factors  are  coded  as  follows; 

F  =  Fatigue  level  in  mission  hours  (24-120); 

L  =  Light  level;  1  dark  and  0  light; 

S  =  Stress;  1  -  stress  present  and  O  = 

Stress  absent 

D  “  Diurnal  Rhythm;  1  “  rhythm  out  of  phase  and 
O  “rhythm  in  phase. 
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0  24  48  72  96 

MISSION  HOURS 


Figure  4.2.  Performance  degradation  in  tank  crews  and 
platoons  with  all  adverse  factors  present. 


EFFECTIVENESS 

(E) 


40 


PREVAILING  CONDITIONS 


O  24  48  72  96 

MISSION  HOURS 

Figure  4.3.  Projected  performance  degradation  of  tank  crews 
and  platoons  under  best  and  worst  conditions. 


Table  4.  1 


Effectiveness  (B)  of  Armor:  Tank  Duty  Positions,  Crews  and  Platooi 
m  Different  Piatoon  Actions  and  Over  Mission  Days 


Duty  Position 


Tank 


Day 

PL 

CDR 

LDR 

GR 

Crew 

Platoon 

Platoon 

1 

77 

81 

99 

100 

93 

87 

Action 

3 

46 

54 

96 

100 

80 

65 

1 

5 

28 

36 

93 

100 

70 

50 

Platoon 

1 

94 

97 

100 

100 

99 

97 

Action 

3 

84 

92 

100 

100 

97 

91 

2 

5 

75 

87 

100 

100 

95 

86 

Platoon 

1 

87 

95 

100 

90 

95 

92 

Action 

3 

67 

85 

100 

74 

86 

80 

3 

5 

51 

76 

100 

59 

77 

68 

Platoon 

1 

86 

91 

99 

97 

95 

92 

Action 

3 

64 

75 

99 

90 

87 

78 

1,2,3 

5 

47 

62 

98 

84 

80 

66 
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Table  4.  2 

la_ll.-euy.-in--.ss  (hi)  of  Armor;  Tank  Duty  Posinons.  (.Tea and  Platoons 
Liui.-r  All  Combinations  ul  Adverse  Conditions 


Impacting 

Debilitating  Factors 


Duty  Position 


24  0  0  0 

24  0  0  1 

24  0  1  0 

24  1  0  0 

24  0  I  1 

24  1  0  1 

24  I  1  0 

24  I  I  1 

48  0  0  0 

48  0  0  1 

48  0  I  0 

48  1  0  0 

48  0  1  1 

48  l  0  I 

48  1  1  0 


72  0  0 

72  0  0 

72  0  1 

72  1  0 

72  0  I 

72  I  0 

72  1  1 

72  1  I 

96  0  0 

96  0  0 

96  0  1 

96  1  0 

96  0  1 

96  1  0 

96  1  I 

96  1  1 

120  0  0 

120  0  0 

120  0  1 

120  1  0 

120  0  1 

120  1  0 

120  1  1 

120  1  1 


1  0 
0  0 
1  1 
0  1 
1  0 
1  1 


D 

PL 

CDR 

LDR 

GR 

Crew 

Plat 

0 

95 

97 

99 

99 

98 

97 

1 

92 

96 

99 

99 

98 

96 

0 

91 

94 

99 

98 

97 

95 

0 

92 

94 

99 

98 

97 

95 

1 

88 

94 

99 

98 

97 

93 

1 

90 

93 

99 

98 

96 

94 

0 

89 

92 

99 

97 

96 

94 

1 

86 

91 

99 

97 

95 

92 

0 

81 

88 

99 

95 

93 

89 

1 

79 

88 

99 

95 

93 

88 

0 

78 

86 

99 

94 

92 

87 

0 

80 

86 

99 

94 

92 

88 

1 

76 

85 

99 

94 

92 

86 

1 

77 

85 

99 

94 

92 

87 

0 

76 

83 

99 

93 

91 

86 

1 

74 

83 

99 

93 

91 

85 

0 

70 

80 

99 

92 

90 

82 

1 

68 

80 

99 

92 

90 

81 

0 

67 

78 

99 

91 

89 

80 

0 

69 

78 

99 

91 

89 

81 

1 

66 

77 

99 

91 

88 

80 

1 

67 

77 

99 

91 

88 

80 

0 

66 

75 

99 

90 

87 

79 

1 

64 

75 

99 

90 

87 

78 

0 

61 

72 

98 

89 

85 

76 

1 

59 

72 

98 

89 

85 

75 

0 

58 

71 

98 

88 

85 

74 

0 

59 

70 

98 

88 

84 

75 

1 

56 

70 

98 

88 

84 

73 

1 

58 

70 

98 

88 

84 

74 

0 

57 

68 

98 

87 

83 

73 

1 

55 

68 

98 

87 

83 

72 

0 

52 

66 

98 

86 

82 

70 

1 

51 

65 

98 

86 

81 

69 

0 

50 

64 

98 

85 

81 

68 

0 

51 

64 

98 

85 

81 

69 

1 

48 

64 

98 

85 

81 

67 

1 

49 

64 

98 

85 

81 

68 

0 

48 

62 

98 

84 

80 

67 

1 

47 

62 

98 

84 

80 

66 

Here,  too,  the  tabled  values  indicate  that  fa'igue  (sleep  loss  over  mission 
days)  is  more  important  in  degrading  performance  over  live  days  than  any 
of  the  other  factors. 

Here,  again,  it  should  be  noted  that  values  of  E  (the  effectiveness 
index)  in  Table  4. 2  represent  all  possible  degrees  or  combinations  in  the 
impact  of  the  debilitating  factors  on  performance.  The  least  degradation 
occurs  with  the  24,  0,  0,  0  combination  of  debilitating  factors,  and  the 
greatest  degradation  with  the  120,  1,  1,  i  combination,  intermediate  con¬ 
ditions  lie  between  these  extremes.  The  E  values  shown  on  Table  4.  2 
represent  the  indicated  hour,  i.  e. ,  the  Last  hour  of  the  first,  second,  third, 
fourth  and  fifth  days  of  continuous  combat  operations. 

Table  4.3  presents  the  projected  effectiveness  (E)  for  critical  com¬ 
bat  tasks  performed  by  the  several  duty  positions  of  Armor  (Tank  Platoon). 
Successive  parts  of  Table  4.3  present  projected  values  of  E  for  tasks  per¬ 
formed  by  the  Tank  Platoon  Leader  (TK  PL),  Tank  Commander  (TK  CDK), 
Tank  Gunner  (TK  GK)  and  Tank  Loader  (TK  LDK).  Values  of  E  are  tabled 
for  each  of  the  three  types  of  defensive  platoon  actions  (1,  2,  and  3)  and  for 
the  average  across  the  three  types  (Platoon  Actions  1,  2,  3).  In  each  case 
values  are  given  for  the  (last  hour  of)  first,  second,  third,  fourth  and  fifth 
day  of  continuous  combat  operations. 

Here,  as  for  Mechanized  Infantry,  the  pattern  of  projected  values 
is  most  characterized  by  variability  of  effectiveness  across  tasks  and 
platoon  actions.  Again,  some  tasks  degrade  only  nominally  over  five  days 
(120  hours)  of  continuous  operations,  while  others,  become  very  quickly 
degraded  to  unacceptable  levels.  Examples  of  tasks  degraded  only  nom¬ 
inally  are  Task  No.  48  (loading  machine  guns)  and  Task  No.  54  (operating 
the  breech  mechanism).  Both  of  these  tasks  are  normally  performed  by 
the  TK  LDH.  On  the  other  hand.  Task  No.  3  (selecting  firing  position  for 
tanks).  Task  No.  4  (selecting  observation  posts).  Task  No.  5  (selecting 
routes),  and  Task  No.  6  (selecting  alternate  positions)  are  all  examples  of 
tasks  that  are  projected  to  degrade  very  substantially.  All  are  tasks 
normally  perfor  med  by  the  TK  PL. 

Table  4.4  presents  a  descriptive  summary  of  the  impacts  of  de¬ 
bilitating  factors  on  the  critical  abilities  of  the  personnel  of  TK  PL  r  e¬ 
levant  to  the  performance  of  their'  cr  itical  tasks.  The  table  heading  shows 
the  abilities  (see  taxonomy  in  Chapter  I)  needed  for  task  performance  and 
the  debilitating  factors  (sec  Chapter  I)  impacting  on  these  abilities.  Only 
the  impacts  are  recorded  in  the  body  of  the  table.  That  means  that  the 
absence  of  an  entry  may  be  due  to  the  fact  that;  (a)  the  task  in  question  is 
not  critical  on  the  given  platoon  action,  (b)  the  ability  in  question  is  not 
cr  itical  for  the  given  task,  or  (e)  the  ability  in  question  is  not  depressed  in 
this  task  and  platoon  action.  Wher  e  there  is  an  entry  in  the  table  a  "1" 
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t j* 'iu>* * -s  a  sigmfi.  an:  (gr.-u’er  than  20"‘»)  depression  o:  -hr  ability  in 
Platoon  A>  1  ion  1,  a  "j"  denotes  the  same  ior  Platoon  Action  1,  anu  a 
i  i •  j > i ■ . •si-tr  s  Platoon  Action  3. 

As  V.  ell  as  a  descriptive  summary  of  adversely  affected  n  riral 
ubilit ies  in  eritieal  tasks.  Table  4.4  serves  as  a  cross  index.  The  fol¬ 
low  ing  information  van  be  obtained  from  tile  cross-index: 

a.  Critical  tasks  performed  by  various  duty  positions 

b.  Souree(s)  of  adverse  impacts  on  critical  abilities 

e.  Adversely  affected  (depressed)  critical  abilities 
in  critical  tasks 

d.  Adversely  affected  tasks  in  platoon  actions 

e.  Combinations  of  the  above 

As  before,  the  cross-index  can  be  used  to  answer  various  questions, 
such  as; 

•  Who  performs  a  given  task? 

*  Which  critical  abilities  are  depressed  in  which 
task  and  which  platoon  action? 

®  Which  conditions  (debilitating  factors)  determine 
decrements  in  which  critical  ability(ies) ? 

®  Which  tasks  experience  parallel  patterns  of  degradation? 

Underlying  Table  4.4  is  the  premise  that  a  set  of  relations  governs 
the  depressive  effect  of  the  debilitating  factors  on  the  various  critical 
abilities.  Only  some  debilitating  factors  affect  some  abilities.  The  relation 
between  debilitating  factors  and  the  critical  abilities  on  which  they  act  was 
summarized  in  Table  3.5  (in  the  preceding  chapter). 

Digest  of  Critical  Tasks  and  Their  Performance 

Succeeding  portions  of  this  chapter  present  a  detailed  description  of 
what  is  known  about  how  the  conditions  associated  with  continudy s  operations 
affect  the  performance  of  each  of  the  58  critical  tasks  of  the  TKi  PLT.  The 

.i 

derivation  of  task  criticality  is  fully  described  in  a  companion  report,  Back- 
g round  Data,  Vol.  HI  Human  Performance  in  Continuous  Operations  Guidelines. 
Here,  the  performance  of  each  task  is  reviewed  in  terms  of  its  behavioral 
requirements.  For  example,  the  TK  PD  Task  No.  4,  "selecting  observation 
posts,  "  requires  the  critical  abilities  Reasoning  and  Orientation,  which  are 
affected  by  Fatigue,  Diurnal  Rhythms,  Stress,  and  Darkness. 
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Table  4.  4 


TANK 

COMMANDER 


Armor* 


imary  of  Significant  Depressions  of  Critical  Abilities 


13  13 

1  3 


LIGHT  LEVEL 
V  H  -P 
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Tile  relationships  between  a  eritieal  ability  and  one1  of  the  unique 
stressors  of  continuous  operations  are  presented  in  the  previous  chapter 
on  the  Mechanized  Infantry. 

Each  task  shows  on  index  which  lists  the  critical  performance  abil¬ 
ities  required.  Unless  otherwise  noted,  the  degradation  effects  for  the 
tasks  Listed  in  this  chapter  are  the  same  as  for  the  tasks  for  which  involved 
critical  abilities  are  discussed  in  the  previous  chapter  (Chapter  111).  The 
interpretations  and  implications  are  also  the  same.  Table  4.  5  identifies 
where  a  discussion  appeal's  on  how  debilitating  factors  degrade  the  abilities 
of  the  personnel  of  TK  PLTs  to  perform  their  tasks.  This  table  is  also  rel¬ 
evant  to  FIST,  Artillery  and  Mechanized  Infantry  personnel  where  tasks  de¬ 
mand  common  abilities. 

The  task  digests  which  follow  provide  a  compendium  of  information 
pertaining  to  each  of  the  identified  critical  tasks.  Each  digest  provides  the 
basic  identifying  information:  Task  Mo. ,  Duty  Position  which  normally 
carries  out  this  task,  and  the  Task  Title.  Then  the  defensive  (platoon) 
action  in  which  this  task  is  highly  critical  is  indicated.  Next,  the  critical 
abilities  required  for  task  performance  are  listed  together  with  the  adverse 
debilitating  factors  impacting  on  and  depressing  the  abilities.  Also,  listed 
are  Task  Nos.  under  which  the  impacts  of  debilitating  factors  on  abilities 
are  discussed.  Note  that  these  Task  Nos.  refer  to  the  tasks  of  the  Mech¬ 
anized  Infantry  (see  Chapter  Ill). 
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Table  4 .  a 


Armor:  index  of  Disi  iissions 

of  Kffeelti 

of 

Debilitating  I'aetors  on  C'ritie 

al  Abilities 

Debilitating 

Critical 

Discussed  Under  Mechanized 

Factor 

Ability 

Infantry  Task  No.  (Ch.  Ill) 

Vision 

1,  30,  33 

Hearing 

19,  33 

Fatigue 

Numerical  Facility 

57,  66,  68 

Reasoning 

57 ,  66 ,  68 ,  74 

Perceptual  Speed 

29,  30,  57 

Orientation 

7,  29,  33 

Diurnal 

Numerical  Facility 

11,  57,  61 

Rhythm 

Reasoning 

11,  57,  61 

Vision 

9,  26,  44,  72 

Light 

Hearing 

22,  33 

Level 

Dynamic  Precision 

18,  20 

Orientation 

7 

Memory 

56 ,  69 

Reasoning 

45,  53,  54,  74 

Stress 

Perceptual  Speed 

2,  6 

Communication 

48 

NOTES:  1.  Task  Nos.  in  body  of  table  refer  to  task  digests 

appearing  in  Chapter  III. 

2.  Discussion  in  task  digests  are  relevant  to  Armor, 
Artillery  and  FIST  where  common  abilities  are 
required. 
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CRITICAL  TASK  1 


Position:  Tank  Platoon  Leader 

Task:  Coordinate  with  81mm  FO  (Fire  Planning) 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor  (s) 

Discussed  with  Task  No. 

Reasoning 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Orientation 

Light  Level/Visibility 

7 

Communication 

Stress 

48 

CRITICAL  TASK  2 


Position:  Tank  Platoon  Leader 

Task:  Coordinate  with  Artillery  FO  (Fire  Planning) 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Light  Level/ Visibility  7 


Communication 


Stress 


48 


CRITICAL  TASK  3 


Position:  Tank  Platoon  Leader 

Task:  Select  Firing  Position  for  Tanks 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Fatigue  7,  29,  33 


it 

f  / 


-rr 
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CRITICAL  TASK 


4 


Position:  Tank  Platoon  Leader' 

Task:  Select  Observation  Posts 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor (s) 


Reasoning  Fatigue 

Diurnal  Rhythm 
Stress 

Orientation  Fatigue 

Light  Level/  Visibility 


t  ? 


ri 
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which  are  affected  by  adverse 

Discussed  with  Task  No. 

57,  66,  63,  74 
11,  57,  61 
45,  53,  54,  74 

7,  29,  33 
7 


j 

t 
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CRITICAL  TASK  5 


Position:  Tank  Platoon  Leader 

Task:  Select  Routes 

Highly  Critical  in  Platoon  Actions:  1 ,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Fatigue  7,  29,  33 
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CRITICAL  TASK  6 


Position:  Tank  Platoon  Leader 

Task:  Select  Alternate  Positions 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

57. 

66, 

68,  74 

DiurnaL  Rhythm 

11, 

57, 

61 

Stress 

45, 

53, 

54,  74 

Orientation  Fatigue  7,  29,  33 


CRITICAL  TASK  7 


Position:  Tank  Platoon  Leader 

Task:  Select  Supplementary  Positions 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Orientation 

Fatigue 

7,  29,  33 
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CRITICAL  TASK  8 


Position:  Tank  Platoon  Leader 

Communicate  Positioning  ot'  Tanks  to  the  Tank  CDKS 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Communication  Stress  48 


CRITICAL  TASK  <J 


Position.  Tank  Platoon  Leader 

i 

Task:  Operate  intercom/  Kadio  | 

i 

Highly  Critical  in  Platoon  Actions:  1,  2  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  T*rk  No. 


Hearing  None 

Communication  None 


_>'-o 


CRITICAL  TASK  10 


Position:  Tank  Platoon  Loader 

Task-  Supervise  Defensive  Preparations 

Highly  Critical  in  Platoon  Actions:  - 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Memory  Stress  56,  69 
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CRITICAL  TASK  11 


Position.  Tank  Platoon  Leader 
Task:  Inspect  for  Headiness 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  None 

Perceptual  Speed  None 

Reasoning  None 
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CRITICAL  TASK  12 


Position:  Tank  Platoon  Leader 

Task:  Approve  Tank  Commander's  Firing  Data 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Fatigue  7,  29,  33 
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CRITICAL  TASK  13 


Position:  Tank  Platoon  Leader 
Task:  Approve  F Os  Fire  Plan 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Fatigue  7,  29,  33 
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CRITICAL  TASK  14 


Position:  Tank  Platoon  Leader 


Task : 


Pr  epare  PLT  Fire  Plan 


Highly  Critical  in  Platoon  Actions:  1»  ’ 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  6  8 

Diurnal  Rhythm  11,  57,  61 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Memory  Stress  56,  69 
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CRITICAL  TASK  15 


Position:  Tank  Platoon  Leader 

Task:  Acquire  Targets 


Highly  Critical  in  Platoon  Actions:  1,  - 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 


Perceptual  Speed 


Orientation 


Adverse  Factor  (s) 

Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

1,  30,  33 
9,  26,  44,  72 


Fatigue 

Stress 


29,  30,  57 

2,  6 


Light  Level/ Visibility  7 


CRITICAL  TASK  16 


Position:  Tank  Platoon  Leader 

Task:  Determine  When  To  Commence  Engagement 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor  (s) 


Discussed  with  Task  No. 


Reasoning 

Perceptual  Speed 
Vision 


Fatigue 

Diurnal  Rhythm 
Stress 

Fatigue 


57, 

66, 

68, 

74 

11, 

57, 

61 

45, 

53, 

54, 

74 

29, 

30, 

57 

Light  Level/ Visibility  9,  26,  44,  72 


i 
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CRITICAL  TASK  IT 


Pos i t  ion  ■  dank  FI  at oon  Lead o t ■ 

Task:  Older  FOs  To  Adjust  Fires 

Highly  Critical  in  Platoon  Actions:  1*  - 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor ( s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

57,  66,  5  7,  61 

Diurnal  Rhythm 

11,  5",  61 

Communication 

Stress 

48 

CRITICAL  TASK  18 


Position:  Tank  Platoon  Leader 

Task:  Control  Employment  Of  Coordinated  PLT  Tank  Fires 

Highly  Critical  in  Platoon  Actions:  1,  2 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

Diurnal  Rhythm 

Stress 

57,  66,  68,  74 
11,  57,  61 

45,  53,  54,  74 

Orientation 

Fatigue 

7,  29,  33 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

Communication 

Stress 

48 

t 


t  / 


259 


CRITICAL  TASK  19 


Position:  Tank  Platoon  Leader 
Task:  Operate  Laser  Range  Kinder 

Highly  Critical  in  Platoon  Actions;  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Light  Level/ Visibility  9,  26,  44,  72 


CRITICAL  TASK  ^0 


Position:  Tank  Platoon  Leader- 

Task:  Override  Gunner's  Traverse 

Highly  Critical  in  Platoon  Actions:  1,  - 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Perceptual  Speed  None 

Reasoning  None 
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CRITICAL  TASK  1 1 


Position:  Tank  Platoon  Leader 

Task:  Fire  .50  Cal  MG 

Highly  Critical  in  Platoon  Actions:  * 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  3  0,  33 

Light  Level/ Visibility  9,  26,  44,  72 


CRITICAL  TASK 


Position:  Tank  Platoon  Loader 

Task:  De>  ide  When  (if)  to  Relocate 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

57, 

B6 ,  (i  8 , 

74 

Diurnal  Rhythm 

1  1, 

57,  (>  1 

Stress 

45 , 

53,  54, 

74 

Perceptual  Speed 

Fatigue 

39, 

30,  57 

Vision  Light  Level/ Visibility  9,  26,  44,  t2 


2(>3 


CRITICAL  TASK  23 


Position:  Tank  Platoon  Leader 

Task:  Control  Formations  On  The  Move 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Perceptual  Speed  Fatigue  29,  30,  57 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Communication  Stress  48 
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CRITICAL  TASK  24 


Position:  Tank  Platoon  Loader 
Task:  Adjust  Indirect  Fires 

Highly  Critical  in  Platoon  Actions:  1>  ’>  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Perceptual  Speed  Fatigue  29,  30,  57 

Stress  2,  6 

Orientation  Fatigue  7,  29,  33 

i  Light  Level/ Visibility  7 

Vision  Light  Level/ Visibility  9,  26,  44,  72 

Communication  Stress  48 
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CRITICAL  TASK  25 


Position;  Tank  Platoon  Leader 
Task;  Issue  Fragmentary  Orders 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

57, 

66,  68, 

74 

Diurnal  Rhythm 

11. 

57,  61 

Stress 

45, 

53,  54, 

74 

Communication 

Stress 

48 
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CRITICAL  TASK  26 


Position:  Tank  Platoon  Leader 

Task:  Issue  Spot  Reports 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Memory  Stress  56,  69 

Communication  Stress  48 
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CRITICAL  TASK  27 


Position:  Tank  Commander 

Task:  Coordinate  With  Gunner 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 
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CRITICAL  TASK  28 


Position:  Tank  Commander 

Task:  Coordinate  With  Driver 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 


CRITICAL  TASK  29 


Position:  Tank  Commander 
Task:  Occupy  Firing  Position 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 
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CRITICAL  TASK  30 


Position:  Tank  Commander 

Task:  Plan  Fire  Control  Measures 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

t 


i 
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CRITICAL  TASK  31 


Position:  Tank  Commander 

Task:  Escort  PL  or  TM  CDR  During  Inspection 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  None 

Hearing  None 

Memory  None 
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CRITICAL  TASK  32 


Position:  Tank  Commander 

Task:  Report  Enemy  Sightings 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  22,  32 

Light  Level/ Visibility  7 

Communication  Stress  48 


CRITICAL  TASK  33 


Position:  Tank  Commander 

Task:  Acquire  Targets 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Hearing 


Adverse  Factor(s)  Discussed  with  Task  No. 

Fatigue  1,  30,  33 

Light  Level/Visibility  9,  26,  44,  72 


Fatigue 

Light  Level/ Visibility 


19,  33 
22,  33 


CRITICAL  TASK  34 


Position:  Tank  Commander 

Task:  Engage  Targets  on  Order 

Highly  Critical  in  Platoon  Actions:  i 

REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Memory 


Adverse  Factor (s) 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

9,  26,  44,  72 
56,  69 


r  / 
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CRITICAL  TASK  35 


Position:  Tank  Commander 


Task: 


Adjust  Indirect  Fires 


Highly  Critical  in  Platoon  Actions:  1,  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor (s) 


Discussed  with  Task  No. 


V  ision 


Fatigue 

Light  Level/ Visibility 


1,  30,  32 
9,  26,  44,  72 


Perceptual  Speed 


Fatigue 

Stress 


29,  30,  57 

2,  6 


Orientation 


Fatigue  7,  29,  33 

Light  Level  Visibility  7 


Communication 


Stress 


J  1 


CRITICAL  TASK  36 


Position:  Tank  Commander 

Task:  Operate  Laser  Range  Kinder 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Vision  Light  Level/ Visibility  9,  26,  44,  72 
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CRITICAL  TASK  37 


Position:  Tank  Commander 

Task:  Issue  Crew  Fire  Commands 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 
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CRITICAL  TASK  38 


Position:  Tank  Commander 

Task:  Fire  .50  Cal  MG 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 
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CRITICAL  TASK  39 


Position:  Tank  rommander 

Task:  Decide  When  (or  if)  to  Relocate 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Perceptual  Speed 

Fatigue 

29,  30,  57 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

28G 
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CRITICAL  TASK  40 

Position:  Tank  Commandei' 

Task:  Control  Driver  Actions  When  Moving 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Perceptual  Speed  Fatigue  29,  30,  57 


Communication 


Stress 


48 


CRITICAL  TASK  41 


Position:  Tank  Commander 

Task:  Transmit  Spot  Reports  to  Tank  Platoon  Leader 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 
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CRITICAL  TASK  42 


Position:  Tank  Gunner 

Task:  Acquire  Targets 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Perceptual  Speed  Fatigue  29,  30,  57 

Communication  Stress  48 
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CRITICAL  TASK  43 

Position:  Tank  Gunner 

Task:  Track  Targets 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Perceptual  Speed  Fatigue  29,  30,  57 


Communication 


Stress 


48 


CRITICAL  TASK  44 


Position:  Tank  Gunner 

Task:  Receive  Kim  Commands  from  TK  CD  I'! 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  None 

Hearing  None 
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CRITICAL  TASK  45 


Position:  Tank  (iunnei 

Task:  Lire  Main  Ciun 

Highly  Critical  in  Platoon  Actions:  1,  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Perceptual  Speed  None 


CRITICAL  TASK  46 


Position:  Tank  Gunner 

Task:  Lire  COAX  MG 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 
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CRITICAL  TASK  4, 


*•« 


Position:  Tank  Loader 

T ask  :  Load  COAX  AJ( 4 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Dynamic  Precision  None' 
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CRITICAL  TASK  4ii 


Position:  Tank  Loader 

Task:  Load  50  CAL  MG 

Highly  Critical  in  Platoon  Actions:  i  > 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Dynamic  Precision  None 
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CRITICAL  TASK  49 


7 


Position:  Tank  Loader 

Task:  Handle  Main  Gun  Hounds 

Highly  Critical  in  Platoon  Actions:  1  j  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Dynamic  Precision  None 

Memory  None 


290 


CRITICAL  TASK  50 


Position:  Tank  Loader 

Task:  Load  Selected  Hounds 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Dynamic  Precision  None 

Memory  None 
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CRITICAL  TASK  51 


Position:  Tank  Loader 

Task:  Conduct  WP.\  Safety  Cheeks 

Highly  Critical  in  Platoon  Actions:  1,  d 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Perceptual  Speed  None 

Memory  None 


CRITICAL  TASK  52 


Position:  Tank  Loader 

Task:  Conduct  Communication  Operation  Cheeks 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Hearing  None 

Communication  None 

Memory  None 
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CRITICAL  TASK  53 


Position:  Tank  Loader 

Task:  Set  Head  Space  and  Timing  on  .50  Cal  MG 

Highly  Critical  in  Platoon  Actions:  2 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Dynamic  Precision 

V  ision 


Adverse  Factor(s) 

None 

None 


Discussed  with  Task  No. 


CRITICAL  TASK  54 


Position:  Tank  Loader 

Task:  Operate  Breech  Mechanism 

Highly  Critical  in  Platoon  Actions:  1,  - 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Dynamic  Precision  None 

Perceptual  Speed  None 
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CRITICAL  TASK  55 


Position:  Tank  Loader 

Task:  Operate  Fire/ Safety  Switch 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Hearing  None 

Memory  None 


f  / 
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CRITICAL.  TASK  5(i 


Position :  Tank  Loader 

Task:  Advise  Gunner  When  COAX  and  Main  Gun  Can  Fire 

Highly  Critical  in  Platoon  Actions;  1,  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Communication 


Stress 


48 


CRITICAL  TASK  57 


Position:  Tank  Loader 

Task:  Conduct  Immediate  Action  to  Correct  COAX  Malfunction 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Reasoning 


Stress 


45,  53,  54,  74 


CRITICAL  TASK  58 


Position:  Tank  Loader 

Task:  Unload  Non-Ope  rational  Main  Gun  Hounds 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Dynamic  Precision  None 

Memory  None 
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CHAPTER  V 

FIRE  SUPPORT  TEAM  (FIST)  PERFORMANCE 


Projected  performance  degradation  in  Fire  Support 
Teams  (FIST)  for  duty  positions,  platoon,  and  company  lev¬ 
el  teams  are  summarized.  Detailed  projections  by  tasks 
and  defensive  (platoon)  actions  are  tabulated.  Digests  of 
adverse  factors'  impacts  on  59  critical  tasks  are  provided 


Summary  of  Consequences  for  Performance  of  Continuous  Operations 


Of  the  four  debilitating  factors,  fatigue  (sleep  loss  over  five  days), 
light  level  (darkness),  stress  and  disruption  of  diurnal  rhythms,  again,  fa¬ 
tigue  (expressed  as  mission  days)  is  expected  to  produce  the  greatest  decre¬ 
ment  in  the  performance  of  the  FIST  personnel.  However,  all  tasks  performed 
by  the  FIST  are  not  affected  in  the  same  way.  While  tasks  that  are  externally 
(situationally)  paced,  or  have  a  heavy  cognitive  or  vigilance  component  can  be 
expected  to  degrade  in  proportion  to  the  amount  of  sleep  lost,  self-paced  activ¬ 
ities  that  are  well  practiced  or  routine  are  likely  to  show  orderly  and  appropri¬ 
ate  reactions  with  only  small  performance  difficulties  as  time  wears  on.  In¬ 
tellective  and  perceptual  tasks,  typically  performed  by  the  FIS  T  Chief  and 
FO,  most  severely  affected  by  sleep  loss  are  those  involving  logical  reasoning 
and  requiring  accurate  perception  as  well  as  concentration.  Resistance  to 
degradation  over  time  will  vary  directly  with  task  complexity.  For  example, 
"redirecting  FO  calls  for  fire"  (Task  Nos.  18,  58)  can  be  expected  to  show 
little  deterioration  with  sleep  loss  because  it  requires  little  mental  manipula¬ 
tion  of  information.  On  the  other-  hand,  performance  of  target  acquisition 
(Task  No.  40)  and  selection  of  observation  posts  (Task  Nos.  5,  35)  can  be  ex¬ 
pected  to  exhibit  considerable  degradation.  Even  acutely  sleep  deprived  FS 
NCO's  and  RTO's  probably  will  adequately  perform  most  of  their  critical  tasks. 
However,  the  acutely  sleep  deprived  FIST  Chief  and  FO's  may  show  consider  ¬ 
able  deterioration  in  their  performance  of  specific  critical  tasks  as  the  time 
of  the  continuous  operation  becomes  extended  in  duration.  A  summary  of  the 
projected  effectiveness  of  various  FIST  duty  positions  over  five  days  of  contin¬ 
uous  combat  operations,  assuming  little  or  no  organized  sleep,  is  shown  as 
Figure  5.  1.  The  duty  positions  shown  to  degrade  most  rapidly  include  the 
FIST  Chief  and  the  FO.  Persons  in  these  two  duty  positions  are  required  to 
perform  many  tasks  with  a  heavy  cognitive  and  perceptual  loading.  In  con¬ 
trast,  the  tasks  peculiar  to  the  F’S  NCO  and  the  RTO  tend  to  be  of  a  well 
practiced  or  routine  type. 
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Figure  5.1.  Performance  degradation  in  FIST  duty  positions. 

(FC  FIST  Chief,  FS  Fire  Support  NCO, 

FO  -•  Forward  Observer,  RTO  -  Radio  Telephone  Operator) 


Figure  5.2  present  •  projected  performance  effectiveness  a.-  a  function 
of  mission  duration  for  the  FIST  at  company  and  platoon  levels.  |'he  grand 
illustrates  that  the  platoon  level  degrades  more  rapidly  than  tile  company  lev-T. 

Figure  5.2  contrasts  FIST  effect iveness  over  mission  days  for  "best" 
and  "worst"  prevailing  conditions  of  impacting  debilitating  factors.  I'ae  grand 
illustrates  that,  as  before,  the  influence  of  the  impacting  factors  (light  level, 
stress,  and  diurnal  rhythms)  is  less  than  the  influence  of  fatigue  (sleep  loss 
over  five  days)  in  degrading  performance  effectiveness.  However,  the  effect 
of  these  other  stressors  on  performance  stiould  not  be  minimized  in  the  think¬ 
ing  of  the  military  planner.  Projected  effectiveness  is  also  influenced  by  the 
number  of  individuals  in  the  FIST.  At  the  platoon  level,  FIST  normally  con¬ 
sists  of  the  F()  and  the  It  TO.  At  the  company  level,  FIST  normally  consists 
of  three  platoon  level  teams,  the  FIS  T  Chief,  and  the  FS  NCO.  However,  a 
somewhat  degraded  condition  of  only  two  platoon  level  teams  was  assumed  for 
calculation  of  the  effectiveness  values  shown  in  Fables  5.  1  and  5.2.  Since  the 
scenario  (Chapter  II)  assumed  <>  to  1  odds,  this  seemed  to  be  a  realistic  pre¬ 
mise.  Table  5.  1  presents  the  projected  effectiveness  of  each  FIST  duty  posi¬ 
tion  and  the  team  at  two  organizational  levels  for  the  different  platoon  actions 
as  well  as  an  average  across  the  three  types  of  platoon  action  and  mission  days 
(sleep  loss).  The  projections  indicate  that  wide  variations  in  performance  ef¬ 
fectiveness  can  be  expected  for  the  different  positions  and  platoon  actions. 

Rest  and  worst  performance  can  range  between  very  effective,  e.  g.  ,  100  and 
grossly  ineffective,  e.  g. ,  21. 


Table  5.  1 


Effectiveness  (E)  of  FIST:  Duty  Positions,  Platoon  and  Company 
Level  Teams  in  Different  Platoon  Actions  and  Over  Mission  Days 


Duty  Position  _ Team 


Day 

FC 

F0 

FS 

RTO 

Platoon 

Company 

Platoon 

1 

74 

73 

100 

100 

85 

88 

Action 

3 

41 

38 

100 

100 

62 

69 

1 

5 

22 

20 

100 

100 

45 

53 

Platoon 

1 

82 

78 

100 

92 

85 

91 

Action 

3 

55 

48 

100 

78 

61 

76 

2 

5 

37 

30 

100 

65 

44 

63 

Platoon 

1 

73 

69 

92 

92 

80 

85 

Action 

3 

38 

33 

78 

78 

51 

60 

3 

5 

20 

15 

65 

65 

31 

42 

Platoon 

1 

76 

73 

97 

94 

83 

88 

Action 

3 

44 

39 

92 

84 

57 

68 

1,2,3 

5 

25 

21 

87 

75 

40 

52 
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Figure  5.2.  FIST  :Progressive  degradation  of  effectiveness- -platoon  and 
company  levels  with  all  adverse  factors  present. 


Table  5.  2 


Effectiveness  (E)  of  FIST:  Duty  Positions,  Platoon  and 
Company  Level  Teams  Under  All  Combinations  of  Adverse  Conditions 

Impacting  _ Duty  Position 

Debilitating  Factors  FIST  _ FI  ST _ 


F 

L 

s 

D 

Chief 

FSNCO 

FO 

RTO 

Platoon 

Comp an' 

24 

0 

0 

0 

93 

100 

92 

100 

96 

97 

24 

0 

0 

1 

90 

100 

88 

100 

94 

96 

24 

0 

1 

0 

85 

97 

84 

94 

89 

92 

24 

1 

0 

0 

87 

100 

85 

100 

92 

94 

24 

0 

1 

1 

82 

97 

80 

94 

87 

91 

24 

1 

0 

1 

84 

100 

81 

100 

90 

93 

2s 

1 

1 

0 

79 

97 

77 

94 

85 

89 

24 

1 

1 

1 

76 

97 

73 

94 

83 

88 

48 

0 

0 

0 

69 

97 

67 

94 

79 

84 

'48 

0 

0 

1 

67 

97 

64 

94 

78 

83 

48 

0 

1 

0 

64 

95 

62 

89 

74 

81 

48 

1 

0 

0 

65 

97 

62 

94 

76 

82 

48 

0 

1 

1 

62 

95 

59 

89 

72 

80 

48 

1 

0 

1 

63 

97 

60 

94 

75 

81 

48 

1 

1 

0 

60 

95 

57 

89 

71 

79 

48 

1 

1 

1 

58 

95 

54 

89 

69 

77 

72 

0 

0 

0 

54 

95 

50 

89 

67 

75 

72 

0 

0 

1 

52 

95 

47 

89 

65 

74 

72 

0 

1 

0 

49 

92 

45 

84 

61 

71 

72 

1 

0 

0 

50 

95 

46 

89 

64 

73 

72 

0 

1 

1 

48 

92 

43 

84 

60 

70 

72 

1 

0 

1 

49 

95 

44 

89 

63 

72 

72 

1 

1 

0 

46 

92 

41 

84 

59 

69 

72 

1 

1 

1 

44 

92 

39 

84 

57 

68 

96 

0 

0 

0 

39 

92 

36 

84 

55 

65 

96 

0 

0 

1 

39 

92 

34 

84 

53 

64 

96 

0 

1 

0 

37 

89 

33 

80 

51 

62 

96 

1 

0 

0 

38 

92 

33 

84 

53 

64 

96 

0 

1 

1 

36 

89 

32 

80 

51 

61 

96 

1 

0 

1 

37 

92 

32 

84 

52 

63 

96 

1 

1 

0 

34 

89 

30 

80 

49 

60 

96 

1 

1 

1 

33 

89 

29 

80 

48 

59 

120 

0 

0 

0 

31 

89 

27 

80 

46 

58 

120 

0 

0 

1 

30 

89 

25 

80 

45 

57 

120 

0 

1 

0 

28 

87 

24 

75 

42 

54 

120 

1 

0 

0 

29 

89 

25 

80 

45 

56 

120 

0 

1 

1 

27 

87 

23 

75 

42 

54 

120 

1 

0 

1 

28 

89 

23 

80 

43 

55 

120 

1 

1 

0 

26 

87 

22 

75 

41 

53 

120 

1 

1 

1 

2  5 

87 

21 

75 

40 

52 
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Table  5.  2  presents  the  effectiveness  of  FIST  Duty  Position,  Platoon 
level  team  and  Company  level  team  as  a  function  of  all  combinations  of  im¬ 
pacting  adverse  factors  over  five  days  of  continuous  operations.  In  the  1'abie 
a.  2,  the  impacting  debilitating  factors  are  coded  as  follows: 

F  =  Fatigue  level  in  days  (1-5) 

I,  -  Fight  level:  1  =  dark  and  0  =  light 

S  =  Stress:  1  =  stress  present  and  0  =  stress  absent 

D  -  Diurnal  rhythm:  1  -  rhythm  out  of  phase  and 
0  =  rhythm  in  phase. 

As  before,  the  values  of  F  (the  effectiveness  index)  in  Table  5.2  repre¬ 
sent  all  possible  degrees  or  combinations  in  the  impact  of  the  debilitating  fac¬ 
tors  on  performance.  The  least  degradation  occurs  with  the  24,  0,  0,  0  com¬ 
bination  of  debilitating  factors,  and  the  greatest  degradation  with  120,  1,1,1 
combination.  Intermediate  conditions  lie  between  these  extremes.  The  F  val¬ 
ues  shown  in  'Table  5.2  represent  the  indicated  hour,  i.e.,  the  last  hour  of 
the  first,  second,  third,  fourth,  and  fifth  days  of  continuous  combat  onerations. 

Table  5.  3  presents  the  projected  effectiveness  (F)  for  critical  ct  bat 
tasks  characteristically  performed  by  the  several  duty  positions  in  FISTs. 
Successive  parts  of  Table  5.  3  present  projected  values  of  E  for  tasks  performed 
by  the  FIST  Chief,  FO,  FS  NCO,  and  H  IT).  Values  of  E  are  tabled  for  each  of 
the  three  types  of  defensive  platoon  actions  (Platoon  Actions  1,  2,  3)  here  con¬ 
sidered  and  for  the  average  across  the  three  types.  In  each  case  values  are 
given  for  the  (last  hour  of)  first,  second,  third,  fourth,  and  fifth  day  of  contin¬ 
uous  combat  operations. 

Once  again,  the  variability  of  effectiveness  acr  oss  tasks  and  platoon 
actions  represents  a  dominant  data  characteristic.  This  makes  general  state¬ 
ments  about  overall  performance  effectiveness  quite  tenuous.  While  the  per¬ 
formance  of  some  tasks  is  anticipated  to  be  degraded  only  nominally  over  five 
days  (120  hours)  of  continuous  operations,  performance  of  other  tasks  will  be¬ 
come  very  quickly  degraded  to  unacceptable  levels.  Examples  of  tasks  antici¬ 
pated  to  be  only  nominal  are;  Task  No.  58  "redirecting  FO  calls  for  fire," 
and  Task  No.  59  "operating  the  field  telephone."  The  FS  NCO  and  RTO  respec¬ 
tively  normally  perform  these  tasks.  Examples  of  tasks  forecast  to  degrade 
to  an  unacceptable  level  include  Task  No.  10  "adjusting  corrective  fires,"  Tasks 
Nos.  26,  54  "adjusting  multiple  missions,"  and  Tasks  Nos.  11,  42  "engaging 
targets  of  opportunity."  These  perceptually  and  cognitively  loaded  tasks  are 
performed  by  either  the  FIST  Chief  or  the  FO. 

Table  5.4  summarizes  the  impacts  of  debilitating  factors  on  critical 
abilities  of  FIST  personnel  relevant  to  the  performance  of  their  critical  tasks. 


Projected  Effectiveness  (E)  for  Critical  Combat  Tasks:  FIST 
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FIST:  Forward  Observer  (cont. 


FIST;  1.  Fire  Support  NCO  2.  Radio  Telephone  Operator 
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Table  5.  4 


FIST  CHIEF 


FORWARD 

OBSERVER 


FIRE  SUPPORT 
MCO 

RADIO 

TELEPHONE 

OPERATOR 


FIST:  Summary  of  Significant  Depressions  of  Critical  Abilities 


TASK  _ FATIGUE _ 

NO.  v  H  N7  R  ?S_ 


0IU7LNAL 
RHYTHM 
NT  R 


LIGHT  LEVEL 
H  OP 


_ STRESS 

M  R  PS 


l 

3 


l 


3 


5 

3 

3 

3 

23 

3 

6 

2 

2 

7 

23 

23 

23 

3 

1  3 

123 

123 

9 

I  3 

123 

10 

123 

123 

123 

123 

123 

123 

;  3 

123 

11 

123 

:  3 

1  3 

123 

123 

;  j 

:23 

12 

123 

123 

13 

1 

1 

12 

i 

14 

123 

123 

123 

123 

123 

123 

1  3 
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15 

l  3 

l  3 

1  3 

1  3 

1  3 

1  3 

16 

1  3 

1  3 

1  3 

1  3 

1  3 

1  3 

1  3 

17 

3 

Id 

19 

3 

3 

3 

20 

123 

123 

123 

123 

123 

123 

1  3 

123 

21 

I 
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1 

1 

22 

123 

123 

123 

123 

123 

1  3 

123 

23 

3 

3 

3 

3 

3 

3 

3 

3 

24 

2 

2 

2 

2 

25 

123 

123 

123 

123 

123 

26 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 
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27 

1 
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28 

29 

30 

1  3 

31 

123 

32 

1 

33 
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36 

23 

23 

23 
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23 

23 
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23 
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3 

47 

l  3 

1  3 
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1  3 

1  3 
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1  3 
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1  3 

1  3 

1  3 

1  3 

50 

123 

123 

123 
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l  3 

123 

51 

3 

3 

3 

3 

3 

3 

3 

3 

52 

2 

2 

2 

2 

53 

123 

123 

123 

123 

123 

54 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

55 

1 

1 

1 

56 

57 

3 

58 

59 

23 
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The  table  heading  shows  the  abilities  (see  Taxonomy  in  Chapter  I)  needed  for 
task  performance  and  the  debilitating  factors  (see  Chapter  I)  impacting  on 
these  abilities.  Only  the  impacts  are  recorded  in  the  body  of  the  table.  That 
is,  the  absence  of  an  entry  may  be  due  to  the  fact  that  (a)  the  task  in  question 
is  not  critical  in  the  given  platoon  action,  (b)  the  ability  in  question  is  not 
critical  for  the  given  task,  or  (c)  the  ability  in  question  is  not  depressed  in 
this  task  and  platoon  action.  Where  there  is  an  entry  in  the  body  of  the  table, 
a  ’1"  denotes  a  significant  (greater  than  20 fa)  depression  of  the  ability  in 
Platoon  Action  1,  a  "2"  denotes  the  same  for  Platoon  Action  2,  and  a  "3"  for 
Platoon  Action  3. 

As  well  as  a  descriptive  summary  of  adversely  affected  critical  abil¬ 
ities  in  critical  tasks,  Table  5.4  serves  as  a  cross  index  to  yield  information 
such  as: 

a.  critical  tasks  performed  by  various  duty 
positions 

b.  source(s)  of  adverse  impacts  on  critical 
abilities 

c.  adversely  affected  (depressed)  critical 
abilities  in  critical  tasks 

d.  adversely  affected  tasks  in  platoon  actions 

e.  combinations  of  the  above. 

Note  that  Table  5,4  is  derived  from  findings  which  indicated  that  all 
debilitating  factors  do  not  affect  all  abilities.  The  relationship  between  de¬ 
bilitating  factors  and  the  critical  abilities  on  which  they  act  was  summarized 
in  Fable  3.  5  (in  Chapter  III). 

Digest  of  Critical  Tasks  and  Their  Performance 

As  for  the  prior  sections  of  this  volume,  succeeding  sections  of  this 
chapter  present  a  task  by  task  summary  of  the  variables  which  affect  FIST 
task  performance  during  continuous-  operations.  The  compendium  attempts 
to  summarize  for  each  duty  position,  and  critical  FIST  task  within  position, 
the  critical  ability  or  abilities  necessary  for  successful  task  performance 
and  to  state  which  debilitating  factor(s)  will  affect  performance  of  the  task. 

For  example,  the  FIST  Chief's  Task  No,  15,  "adjusting  counterfire  mission," 
requires  the  critical  abilities  of  Vision,  Numerical  Facility,  Reasoning,  Per¬ 
ceptual  Speed,  and  Communication,  which  are  affected  by  Fatigue,  Light  Level 
(Darkness,  etc.  )  Diurnal  Rhythms,  and  Stress. 

The  relationships  between  a  critical  ability  and  one  of  the  unique  condi¬ 
tions  of  continuous  operation  are  presented  in  Chapter  III  on  the  Mechanized 
Infantry.  The  Chapter  III  implications  apply  equally  to  the  case  of  the  FIST. 
The  interpretations  and  implications  are  also  the  same. 


TabLe  5.  5 


FIST:  Index,  of  Discussions  of  Effects 
of  Debilitating  ['actors  on  Critical  Abilities 


Debilitating 

Factor 

Critical 

Ability 

Discussed  Under 
Infantry  Task  No 

Vision 

1,  30,  33 

Hearing 

19,  33 

Fatigue 

Numerical  Facility 

57,  66,  68 

Reasoning 

57,  66,  68, 

Perceptual  Speed 

29,  30,  57 

Orientation 

7,  29,  33 

Diurnal 

Numerical  Facility 

11,  57,  61 

Rhythm 

Reasoning 

11,  57,  61 

Vision 

9,  26,  44, 

Light 

Hearing 

22,  33 

Level 

Dynamic  Precision 

18,  20 

Orientation 

7 

Memory 

56,  69 

Reasoning 

45,  53,  54, 

Stress 

Perceptual  Speed 

2,  6 

Communication 

48 

NOTES:  1.  Task  Nos.  in  body  of  table  refer  to  task  digests 

appearing  in  Chapter  III. 

2.  Discussion  in  task  digests  are  relevant  to  Armor 
Artillery  and  FIST  where  common  abilities  are 
required. 
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Mechanized 
■  (Ch.  Ill) 


74 


72 


74 


CRITICAL  TASK  i 

Position:  FIST  Chief 

Task:  Receive  Orders  and  Plans  from  TM  CDR 

Highly  Critical  in  Platoon  Actions:  l(  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Memory 


Stress 


56,  69 


CRITICAL  TASK  •> 


Position:  FIST  Chief 

Task:  Coordinate  with  I'M  CDR 

Highly  Critical  in  Platoon  Actions:  i  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor  (s) 

Discussed  with  Task  No 

Reasoning 

Stress 

45,  53,  54,  74 

Communication 

Stress 

48 
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CRITICAL  TASK  3 


Position:  FIST  Chief 


T ask : 


Coordinate  with  PLs 


Highly  Critical  in  Platoon  Actions.  i 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No 

Reasoning 

Fatigue 

57,  66,  68,  74 

Communication 

Stress 

48 

J 


■V*'  \ 


CRITICAL  TASK  4 


Position:  FIST  Chief 

Task:  Coordinate  with  FSO 

Highly  Critical  in  Platoon  Actions:  i 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 

which  are  affected  by  adverse 

Critical  Abilities 

Adverse  Factor! s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

57,  66,  68,  74 

Communication 

Stress 

48 

i 


- - 


v 
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CRITICAL  TASK  5 


Position:  FIST  Chief 

Task:  Select  Obsei  vation  Posts 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

57,  66,  68,  74 

Stress 

45,  53,  54,  74 

Diurnal  Rhythm 

11,  57,  61 

Orientation 

Light  Level/ Visibility 

7 
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CRITICAL  TASK  6 


Position:  FIST  Chief 

Task:  plan  WPN  SYS  Round,  FUZE,  MOE  &  MOC  for  Each  Target 

Highly  Critical  in  Platoon  Actions:  2 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adversi 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 
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CRITICAL  TASK  7 

Position:  FIST  Chief 

Task:  Operate  Laser  Locator-Designator 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Vision  Light  Level/ Visibility  9,  26,  44,  72 
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CRITICAL  TASK  8 


Position :  FIST  Chief 

Task:  Orient  for  Direction 

Highly  Critical  in  Platoon  Actions:  i  2,  .'3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation 

Vision 


Fatigue 

7,  29,  33 

Light  Level/ Visibility 

7 

Light  Level /Visibility 

9,  26,  44, 
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CRITICAL  TASK  9 


Position:  FIST  Chief 

Task:  Determine  Exact  Position  on  the  Ground 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 
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CRITICAL  TASK  10 


Position:  FIST  Chief 


Adjust  Corrective  Fires 


Highly  Critical  in  Platoon  Actions:  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 

Orientation 

Reasoning 
Perceptual  Speed 
Communication 


Adverse  Factor (s) 


Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 

Stress 

Stress 


Stress 


Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

57,  66,  68 
11,  57,  61 

7,  29,  33 
7 

45,  53,  54,  74 

2,  6 

48 
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CRITICAL  TASK  1 1 


1 


t  7 


Position.  FIST  Chief 

Task:  Engage  Targets  of  Opportunity 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 

which  are  affected  by  adverse 

Critical  Abilities 

Adverse  Factor(s) 

Discussed  with  Task  No. 

Reasoning 

F'atigue 

Diurnal  Rhythm 

Stress 

57,  66,  68,  74 

11,  57,  61 

45,  53,  54,  74 

Orientation 

Fatigue 

Light  Level/ Visibility 

7,  29,  33 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

Perceptual  Speed 

Stress 

2,  6 

I 

i 


CRITICAL  TASK  12 


Position:  FIST  Chief 

Task:  Adjust  CLGP  (Laser) 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  L.ight  Level/ Visibility  9,  26,  44,  72 

Orientation  Light  Level/ Visibility  7 


CRITICAL  TASK  1  3 


Position:  fist  Chief 

Task:  Determine  When  to  Request  End  of  Mission 

Highly  Critical  in  Platoon  Actions:  1,  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  66,  68,  74 

Diurnal  Rhythm  11,  57,  61 

Stress  45,  53,  54,  74 


Vision 


Light  Level/ Visibility 


9,  26,  44,  72 


CRITICAL  TASK  14 


Position : 

T ask : 
Highly  C 


FIST  Chief 


Adjust  ICM  Mission 


ritical  in  Platoon  Actions: 


1. 


2,  3 


REQUIRED  ABILITIES 


Trie  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 

Orientation 

Reasoning 
Perceptual  Speed 
Communication 


Adverse  Factor (s) 


Discussed  with  Task  No. 


Fatigue  1,  30,  33 

L.ight  Level/ Visibility  9,  26,  44,  72 


Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 


57,  66,  68 
11,  57,  61 

7,  29,  33 


Stress 


45,  5  3,  54,  74 


Stress 


2,  6 


Stress 


48 
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CRITICAL  TASK  15 

Position:  FIST  Chief 

% 

Task:  Adjust  Counterfire  Mission 

Highly  Critical  in  Platoon  Actions:  i  3 

REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 

which  are  affected  by  adverse 

Critical  Abilities 

Adverse  Factor(s) 

Discussed  with  Task  No. 

Vision 

Fatigue 

Light  Level/ Visibility 

1,  30,  33 

9,  26,  44,  72 

Numerical  Facility 

Fatigue 

Diurnal  Rhythm 

57,  66,  68 

11,  57,  61 

Reasoning 

Stress 

45,  53,  54,  74 

Perceptual  Speed 

Stress 

2,  ti 

Communication 

Stress 

48 

330 


CRITICAL  TASK  16 


Position:  FIST  Chief 

Task:  Adjust  Immediate  Suppression 

Highly  Critical  in  Platoon  Actions:  j  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  F'acility 

Orientation 

Perceptual  Speed 
Communication 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

57,  66,  68 
11,  57,  61 

7,  29,  33 
7 

2,  6 


Stress 


48 


CRITICAL  TASK  17 


Position:  FIST  Chief 

Task:  Approve  FO  Calls  for  Fire 

Highly  Critical  in  Platoon  Actions:  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 

which  are  affected  by  adverse 

Critical  Abilities 

Adverse  Factor(s) 

Discussed  with  Task  No. 

Reasoning 

Stress 

45,  53,  54,  74 

Communication 

Stress 

48 
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CRITICAL  TASK 


18 


Position:  FIST  Chief 

Task;  Redirect  FO  Calls  for  Fire 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  40 


CRITICAL  TASK  10 


Position:  FIST  Chief 

Task:  Request  FSO  Provide  C.S  Artillery  Support 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Communication 

Stress 

48 
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CRITICAL  TASK  20 


Position:  FIST  Chief 

Task:  Adjust  TACAIR 

Highly  Critical  in  Platoon  Actions.  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  0,  26,  44,  72 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Reasoning  Stress  45,  53,  54,  74 

Perceptual  Speed  Stress  2,  6 


Communication 


Stress 


48 


CRITICAL  TASK  21 


Position.  fist  Chief 
Task:  Adjust  High  Burst 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Perceptual  Speed  Stress  2,  6 

Communication  Stress  48 
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CRITICAL  TASK  22 


Position:  FIST  Chief 


Task : 


Adjust  Attack  Helicopters 


Highly  Critical  in  Platoon  Actions:  i  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Orientation 

Vision 
Reasoning 
Perceptual  Speed 
Communication 


Adverse  Factor (s) 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 

Light  Level/ Visibility 

Stress 

Stress 

Stress 


Discussed  with  Task  No. 

57,  66,  68 

11,  57,  61 

7,  29,  33 
7 

9,  26,  44,  72 
45,  5  3,  54,  74 
2,  6 
48 
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CRITICAL  TASK  23 


Position:  FIST  Chief 

Task:  Adjust  Mortars 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  2b,  44,  72 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Reasoning  Stress  45,  53,  54,  74 

Perceptual  Speed  Stress  2,  6 

Communication  Stress  48 


CRITICAL  TASK  24 


Position:  FIST  Chief 

Task:  Adjust  Communication 

Highly  Critical  in  Platoon  Actions: 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 
Numerical  Facility 

Orientation 

Communication 


Adverse  Factor (s) 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

57,  66,  68 
11,  57,  61 

7,  29,  33 
7 

48 
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CRITICAL  TASK  25 


Position:  FIST  Chief 


T ask  : 


Adjust  Danger  Close 


Highly  Critical  in  Platoon  Actions:  1  ■>,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Reasoning 

Communication 


Adverse  Factor! s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

Diurnal  Rhythm 
Stress 

Stress 


Discussed  with  Task  No. 

57,  66,  68 
11,  57,  61 

57,  6C,  68,  74 
11,  57,  61 
45,  53,  54,  74 

48 
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CRITICAL  TASK  26 

Position:  FIST  Chief 

Task:  Adjust  Multiple  Missions 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 
Vision 

Numerical  Facility 
Perceptual  Speed 

Orientation 

Reasoning 

Memory 

Communication 


Adverse  Factor (s) 
Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 

Fatigue 

Stress 

Fatigue 

Light  Level/ Visibility 

Diurnal  Rhythm 
Stress 

Stress 

Stress 
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which  are  affected  by  adverse 


Discussed  with  Task  No. 


1.  30,  33 

9,  26,  44,  72 

57,  66,  68 

11,  57,  61 

29,  30,  57 

2,  6 

7,  29,  33 
7 

11,  57,  61 
45,  53,  54,  74 

56,  69 

48 


CRITICAL  TASK  27 


Position:  FIST  Chief 

Task:  Report  Target  Engagement  Results 

Highly  Critical  in  Platoon  Actions:  I 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Memory 

Perceptual  Speed 
Communication 


Adverse  Factor (s) 

Light  Level/ Visibility 

Stress 

Stress 

Stress 


Discussed  with  Task  No. 

9,  26,  44,  72 
56,  69 
2,  6 
48 
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CRITICAL  TASK  38 


Position:  FIST  Chief 

Task:  Order  Relocation  of  FIST 

Highly  Critical  in  Platoon  Actions:  1,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  None 

Numerical  Facility  None 

Orientation  None 

Reasoning  None 


343 


CRITICAL  TASK  29 


Position:  FIST  Chief 

Task:  Relay  Calls  for  Fire 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Communication  Stress  48 
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CRITICAL  TASK  30 


Position:  Forward  Observer  i 

Task:  Receive  Plans  and  Orders  from  FIST  Chief  j 

i 

Highly  Critical  in  Platoon  Actions:  j  3  \ 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Memory  Stress  56  60 
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CRITICAL  TASK  31 


Position:  Forwai'd  Observer 

Task:  Receive  Plans  and  Orders  from  PL 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Memory  Stress  56,  69 


CRITICAL  TASK  32 
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CRITICAL  TASK  33 


Position:  Forward  Observer 

Task:  Coordinate  with  PL 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Stress  45,  53,  54,  74 

Communication  Stress  48 


CRITICAL  TASK  34 


Position:  Forward  Observer 

Task:  Coordinate  with  FDC 

Highly  Critical  in  Platoon  Actions:  1 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Communication 

Hearing 

Memory 

Numerical  Facility 
Orie  ntation 
Reasoning 
Vision 


Adverse  Factor (s) 

None 

None 

None 

None 

None 

None 

None 


Discussed  with  Task  No. 
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CRITICAL  TASK  35 


Position:  Forward  Observer 

Task:  Select  Observation  Posts 

Highly  Critical  in  Platoon  Actions.  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 


Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Orientation 

Fatigue 

7,  29,  33 

Light  Level/ Visibility 

7 

350 


vm: 


CRITICAL  TASK  36 


Position:  Forward  Observer 

Task:  Operate  Laser  Locator-Designator 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  F actor(s)  Discussed  with  Task  No. 


Orientation 

Fatigue 

7,  29,  33 

Light  Level/ Visibility 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44, 
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CRITICAL  TASK  37 


Position:  Forward  Observe r 

Task:  Orient  for  Directions 

Highly  Critical  in  Platoon  Actions: 


1.  2,  3 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Orientation 

Fatigue 

7,  29,  33 

Light  Level/ Visibility 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 
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CRITICAL  TASK 


38 


Position  : 

T  ask : 
Highly  C 


Forward  Observer 

Determine  Fxact  Location  on  the  Ground 

ritical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Orientation 


Adverse  Factor (s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

57,  66,  68 
11,  57,  61 

7,  29,  33 
7 
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CRITICAL  TASK  39 


Position:  Forward  Observer 

Task :  Acquire  Targets 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations 

Critical  Abilities  Adverse  Factor (s) 

Vision  Fatigue 

Light  Level/ Visibility 

Perceptual  Speed  Fatigue 

Stress 

Orientation  Fatigue 

Light  Level/ Visibility 
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which  are  affected  by  adverse 


Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

29,  30,  57 

2,  5 

7,  29,  33 
7 


CRITICAL  TASK  40 


Position:  Forward  Observer 

Task:  Determine  Range  of  Target 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 


Adverse  Factor { s) 

Fatigue 

Diurnal  Rhythm 
Light  Level/ Visibility 


Discussed  with  Task  No. 

57,  66,  68 
11,  57,  61 

9,  26,  44,  72 


Vision 


CRITICAL  TASK  41 


Position:  Forward  Observer 

Task:  Determine  Direction  of  Target 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Vision  Light  Level/ Visibility  9,  26,  44,  72 


CRITICAL  TASK  42 


Position:  Forward  Observer 


Task:  Engage  Targets  of  Opportunity 


Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor (s) 


Discussed  with  Task  No. 


Reasoning 


Orientation 


Vision 

Perceptual  Speed 


Fatigue 

Diurnal  Rhythm 
Stress 


57, 

66, 

68, 

74 

11, 

57, 

61 

45, 

53, 

54, 

74 

Fatigue  7,  29,  33 

Light  Level/ Visibility  7 


Light  Level/ Visibility  9,  26,  44,  72 

Stress  2,  6 


357 


CRITICAL  TASK 


43 


Position:  Forward  Observer  * 

Task:  Adjust  CLG1’ 

Highly  Critical  in  Platoon  Actions:  1 ,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Orientation 


Adverse  Factor(s) 

Light  Level/ Visibility 
Light  Level/ Visibility 


Discussed  with  Task  No. 

9,  26,  44,  72 
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CRITICAL  TASK  44 


Position:  Forward  Observer 

Task:  Determine  When  to  Request  End  oi'  Mission 

Highly  Critical  in  Platoon  Actions.  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor (s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

57,  66,  68,  74 

Diurnal  Rhythm 

11,  57,  61 

Stress 

45,  53,  54,  74 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 
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CRITICAL  TASK  45 


Position:  Forward  Observer 

Task:  Adjust  ICi\I  Missions 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Reasoning  Stress  45,  5  3,  54,  74 

Perceptual  Speed  Stress  2,  6 


Communication 


Stress 


48 


CRITICAL  TASK  46 

Position:  Forward  Observer 

Task:  Adjust  Counterfire  Mission 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Reasoning  Stress  45,  53,  54,  74 

Perceptual  Speed  Stress  2,  6 


C  o  m  m  unic  ati  on 


Stress 


48 


CRITICAL  TASK  47 


Position:  Forward  Observer 

Task:  Adjust  Immediate  Suppressive  Fires 

Highly  Critical  in  Platoon  Actions:  1,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations 


Critical  Abilities 

Vision 

Numerical  Facility 

Orientation 

Reasoning 
Perceptual  Speed 
Communication 


Adverse  Factor (s) 
Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 
Stress 


Stress 

Stress 
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which  are  affected  by  adverse 

Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

57,  66,  68 
11,  57,  61 

7,  29,  33 
7 

45,  53,  54,  74 

2,  6 
48 


CRITICAL  TASK  48 


Position:  Forward  Observer 

Task:  Adjust  TACAIR 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 

Orientation 

Reasoning 
Perceptual  Speed 
Communication 


Adverse  Factor (s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 

Stress 

Stress 

Stress 


Discussed  with  Task  No. 

1,  30,  33 

9,  26,  44,  72 

57,  66,  68 
11,  57 

7,  29,  33 
7 

45,  53,  54,  74 

2,  6 

48 


CRITICAL  TASK  49 
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CRITICAL  TASK  50 


Position:  Forward  Observer 

Task:  Adjust  Attack  Helicopters 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Vision  Light  Level/ Visibility  9,  26,  44,  72 

Reasoning  Stress  45,  53,  54,  74 

Perceptual  Speed  Stress  2,  6 

Communication  Stress  48 
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CRITICAL  TASK  51 


Position:  Forward  Observer 

Task:  Adjust  Mortars 

Highly  Critical  in  Platoon  Actions:  3 

0 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Discussed  with  Task  No. 

1.  30,  33 
9,  26,  44,  72 

57,  66,  68 

11,  57,  61 

7,  29,  33 
7 

45,  53,  54,  74 

2,  6 

48 


Critical  Abilities 

Vision 

Numerical  Facility 

Orientation 

Reasoning 
Perceptual  Speed 
Communication 


Adverse  Factor(s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 

Stress 

Stress 

Stress 


366 


CRITICAL  TASK  52 


Position:  Forward  Observer 
Task:  Adjust  Illumination 

Highly  Critical  in  Platoon  Actions:  2 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Orientation  Fatigue  7,  29,  33 

Light  Level/Visibility  7 

Communication  Stress  48 


CRITICAL  TASK  53 


Position:  Forward  Observer 

Task:  Adjust  Danger  Close 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

57, 

66, 

68 

Diurnal  Rhythm 

11. 

57, 

61 

Reasoning 

Fatigue 

57, 

66, 

68,  74 

Diurnal  Rhythm 

11. 

57, 

61 

Stress 

45, 

53, 

54,  74 

Communication 

Stress 

48 
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CRITICAL  TASK  54 


Position:  Forward  Observer 

Task:  Adjust  Multiple  Missions 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Vision 

Fatigue 

Light  Level/ Visibility 

1,  30,  33 

9,  26,  44,  72 

Numerical  Facility 

Fatigue 

Diurnal  Rhythm 

57,  66,  68 

11,  57,  61 

Perceptual  Speed 

Fatigue 

Stress 

29,  30,  57 

2,  6 

Orientation 

Fatigue 

Light  Level/ Visibility 

7,  29,  33 

7 

Reasoning 

Diurnal  Rhythm 

Stress 

11,  57,  61 

45,  53,  54,  74 

Memory 

Stress 

56,  69 

Communication 

Stress 

48 

CRITICAL  TASK  55 


Position:  Forward  Observer 

Task:  Report  Target  Engagement  Results 

Highly  Critical  in  Platoon  Actions:  1 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Light  Level/ Visibility  9,  26,  44,  72 

Memory  Stress  56,  69 

Perceptual  Speed  Stress  2,  6 

Communication  Stress  48 


CRITICAL  TASK  56 


Position:  Forward  Observer 

Task:  Relay  Calls  for  Fire 

Highly  Critical  in  Platoon  Actions:  1,  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Communication 


Stress 


48 


CRITICAL  TASK  57 


Position:  Fire  Support  NCO 

Task:  Receive  Plans  and  Orders  from  FIST  Chief 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Memory  Stress  56,  69 
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CRITICAL  TASK  58 


Position:  Fire  Support  NCO 

Task:  Redirect  FO  Calls  for  Fire 

Highly  Critical  in  Platoon  Actions:  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 


CRITICAL  TASK  59 


Position:  Radio  Telephone  Operator  (RTO) 

Task:  Operate  Field  Telephone 

Highly  Critical  in  Platoon  Actions:  2,  3 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Memory 


Stress 


56,  69 


CHAPTER  VI 


ARTILLERY  BATTERY  PERFORMANCE 


Projected  performance  degradation  of  155mm  artillery 
batteries  for  duty  positions,  gun  crews,  and  batteries  are 
summarized.  Detailed  projections  by  tasks  over  three  levels 
of  intensity  of  demand  are  tabulated.  Digests  of  adverse 
factors'  impacts  on  48  critical  tasks  are  provided. 


Summary  of  Consequences  for 
Performance  of  Continuous  Operations 


As  repeatedly  noted  before,  fatigue  (loss  of  sleep  over  120  hours) 
will  progressively  dominate  over  and  ultimately  dwarf  the  effects  of  ad¬ 
verse  visibility,  stress,  and  disrupted  diurnal  rhythms.  In  fact,  the 
adverse  effects  of  the  disrupted  diurnal  rhythms  may  be  diminishing 
after,  perhaps,  72  hours,  but  this  will  be  so  masked  by  fatigue  as  to  be 
undetectable.  While  all  personnel,  regardless  of  rank  or  personal  char¬ 
acteristics,  are  affected  in  substantially  the  same*  way,  all  tasks  per¬ 
formed  by  these  persons  are  not  affected  equally. 

Tasks  making  a  heavy  demand  on  intellectual  (cognitive)  abilities 
or  demanding  attention  or  vigilance  tend  to  become  most  degraded  by  fatigue. 
Also,  tasks  whose  pace  is  set  by  the  surrounding  conditions,  as  opposed 
to  self-initiated  and  paced  tasks  tend  to  suffer  greater  deterioration.  How¬ 
ever,  "mechanical"  tasks,  i.  e.  ,  motor  tasks  that  are  very  highly  prac¬ 
ticed,  remains  surprisingly  proof  against  the  deterioration  otherwise  pro¬ 
duced  by  loss  of  sleep. 

Cognitive  and  perceptual  tasks  play  an  important  part  in  the  func¬ 
tioning  of  the  Battery  Executive  Officer',  Howitzer  Section  Chief,  and  Gun¬ 
ner.  Accordingly,  sleep  loss  is  expected  to  begin  degrading  tasks  that  in¬ 
volve  logical  reasoning  and  require  accurate  perception  as  well  as  con¬ 
centration  even  after  the  first  day  (24  hours)  without  sleep.  However, 
many  of  the  routine  tasks  performed  by  the  crew  members  are  extremely 
resistant  to  sleep  loss.  Even  accutely  sleep  deprived  crew  members  are 
likely  to  perform  most  of  their  critical  tasks  effectively  for  extended  periods 
without  organized  sleep.  A  summary  of  projected  effectiveness  of  various 
positions  of  artillery  personnel  over  five  days  (120  hours)  of  continuous 
operations,  assuming  little  or  no  organized  sleep,  is  presented  as  Figure 
6.  1.  The  duty  positions  in  which  performance  can  be  anticipated  to  degrade 
most  rapidly  are:  Battery  Executive  Officer,  Howitzer  Section  Chief,  and 
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Figure  6.1.  Artillery:  Progressive  degradation  ot  effectiveness-- 

duty  positions. 

(XO  =  Executive  Officer,  SC  =  Howitzer  Section  Chief 
GR  =  155  mm  Gunner,  CM  =  155  Crew  Member) 


and  Gunner.  Persons  in  these  three  duty  positions  are  required  to  per¬ 
form  critical  tasks  which  possess  heavy  cognitive  and  perceptual  loading. 
In  contrast,  the  crew  members  perform  many  physical  tasks  that  are 
usually  well  practiced,  routine,  and  not  intellectively  involving.  Ac¬ 
cordingly,  their  performance  will  be  degraded  only  nominally.  Figure 
6.2  depicts  projected  overall  performance  effectiveness  as  a  function  oi 
mission  duration  for  an  individual  155mm  SP  Artillery  crew  and  for  a 
Battery.  The  graph  illustrates  that  the  two  degrade  at  about  the  same 
rate.  Figure  6.3  contrasts  Battery  effectiveness  over  mission  days  for 
the  "best"  and  the  "worst"  conditions  of  impacting  debilitating  factors. 

Projected  effectiveness  is  also  influenced  by  the  number  of  in¬ 
dividuals  and  the  number  of  155mm  SP  pieces  available.  While  a  155mm 
Artillery  Battery  normally  consists  of  six  howitzers,  a  considerably  de¬ 
graded  condition  of  only  throe  howitzers  was  assumed  for  calculation  of 
the  effectiveness  values  shown  in  Tables  6.  1  and  6.  2.  Since  the  scenario 
(Chapter  11)  assumed  6  to  1  odds,  this  seemed  to  be  a  realistic  premise. 
However,  each  piece  was  assumed  to  have  a  complete  crew  consisting  of 
a  Section  Chief,  a  Gunner,  and  three  crew  members. 


Table  6.  1 

effectiveness  (E)  of  Artillery;  Duty  Positions,  Individual  Crew, 
and  Battery  with  Different  Demand  Levels  and  Over  Mission  Days 


Position  Artillery 


DEMAND 

DAYS 

XO 

SC 

GR 

CM 

Howitzer 

Battery 

1 

96 

93 

92 

100 

95 

97 

LO 

3 

88 

82 

79 

100 

87 

92 

5 

81 

71 

68 

100 

79 

87 

1 

76 

82 

78 

95 

86 

85 

MED 

3 

44 

55 

47 

86 

63 

61 

5 

25 

37 

29 

77 

47 

44 

1 

69 

78 

77 

94 

84 

81 

HI 

3 

33 

47 

46 

82 

59 

53 

5 

16 

28 

28 

72 

42 

35 

1 

80 

84 

82 

96 

88 

88 

AVERAGE 

3 

50 

60 

56 

89 

69 

67 

L.M.H 

5 

32 

42 

38 

82 

53 

51 
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Figure  6.2.  Artillery:  Progressive  degradation  of  effectiveness  - 
pieces  and  batteries  with  ail  adverse  factors  present. 
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40 
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10 
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Figure  6.3.  Artillery  :  Effectiveness  of  batteries 
under  best  and  worst  conditions. 


Table  (1.  1 


Effectiveness  (E)  of  Artillery:  Duty  Positions,  Pieee.s,  and 
Batteries  Under  All  Combinations  of  Adverse  Conditions 


Impacting 

Debilitating  Factors 


Duty  Position 


Artillery 


F 

L 

_s 

D 

xo 

SC 

GR 

CM 

Piece 

Battery 

24 

0 

0 

0 

94 

97 

93 

99 

97 

96 

24 

0 

0 

1 

92 

94 

91 

99 

95 

95 

24 

0 

1 

0 

88 

93 

92 

98 

95 

93 

24 

1 

0 

0 

88 

90 

85 

98 

91 

92 

24 

0 

1 

1 

86 

91 

90 

98 

93 

92 

24 

1 

0 

1 

86 

87 

83 

98 

90 

91 

24 

1 

1 

0 

82 

86 

84 

96 

89 

89 

24 

1 

1 

1 

80 

84 

82 

96 

88 

38 

48 

0 

0 

0 

75 

81 

76 

95 

35 

84 

48 

0 

0 

1 

73 

79 

75 

95 

84 

83 

48 

0 

1 

0 

70 

78 

76 

94 

84 

81 

48 

1 

0 

0 

70 

75 

70 

94 

80 

81 

48 

0 

1 

1 

68 

76 

74 

94 

82 

80 

48 

1 

0 

1 

68 

73 

69 

94 

79 

79 

48 

1 

1 

0 

65 

73 

70 

93 

79 

78 

48 

1 

1 

1 

63 

71 

68 

93 

78 

76 

72 
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0 

0 

59 

68 

63 

92 

75 

73 

72 
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0 

1 

58 

67 

62 

92 

74 

72 

72 

0 

1 

0 

55 

66 

63 

91 

74 

71 

72 

1 
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0 

55 

64 

58 

91 

71 

70 

72 

0 

1 

1 

54 

65 

61 

91 

73 

70 

72 

1 

0 

1 

54 

64 

57 

91 

71 

69 

72 

1 

1 

0 

51 

62 

57 

89 

70 

67 

72 

1 

1 

1 

50 

60 

56 

89 

69 

67 

96 
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0 

47 

57 

52 

88 

66 

64 

96 

0 

0 

1 

46 

56 

48 

88 

64 

63 

96 

0 

1 

0 

44 

55 

52 

87 

65 

62 

96 

1 
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0 

44 

53 

48 

87 

63 

61 

96 

0 

1 

1 

43 

54 

50 

87 

64 

61 

96 

1 

0 

1 

43 

52 

47 

87 

62 

61 

96 

1 

1 

0 

41 

51 

47 

86 

61 

59 

96 

1 

1 

1 

40 

50 

46 

86 

61 

58 

120 

0 

0 

0 

38 

48 

43 

85 

58 

56 

120 
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0 

1 

37 

47 

42 

85 

58 

56 

120 

0 

1 

0 

35 

46 

42 

84 

57 

54 

120 

1 
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0 

35 

44 

39 

84 

55 

54 

120 

0 

1 

1 

34 

45 

42 

84 

57 

53 
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1 

0 

1 

34 

43 

38 

84 

54 
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33 

43 

39 

82 
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Tabic  (i.  1  presents  the  projected  effectiveness  of  each  Artillery 
duty  position,  an  individual  Howitzer  (liu,  anti  tile  Battery  for  different 
levels  of  demand  and  mission  days.  The  demands  considered  in  the  table 
are  low,  medium  and  high  levels  of  Battery  activity.  Wide  variation  in 
performance  etloetiveness  can  be  expected  for  different  levels  of  demand, 
mission  days,  and  duty  positions.  Best  anti  worst  performance  is  forecast 
to  range  between  very  effective  (i.  e.  ,  100)  anti  grossly  in  effective  (i.  e.  , 
16)  as  a  function  of  different  conditions. 


Table  6.2  presents  the  forecast  effectiveness  by  Artillery  Duty 
Position,  individual  Howitzer  crew,  and  Battery  as  a  function  of  ail  com¬ 
binations  of  impacting  adverse  factors  over  five  days  (120  hours)  of  con¬ 
tinuous  operations.  In  Table  6.2,  impacting  factors  are  coded  as  follows; 

F  =  Fatigue  level  in  days  (1-5);  L  =  Light  level;  1  =  dark  and  0  =  light; 

S  =  Stress;  1  =stress  present  and  0  =  stress  absent;  1)  =  Diurnal  Rhythm; 

1  =  rhythm  out  of  phase  and  0  =  rhythm  in  phase.  For  the  155mm  Artillery, 
rather  than  by  platoon  actions,  differentiation  is  in  terms  of  the  level  of 
demand  on  the  firing  Battery:  Low  =  Battery  firing  in  support  of  a  unit  pre¬ 
paring  a  defensive  position;  Medium  =  Battery  firing  in  support  of  a  unit 
under  attack;  Heavy  =  Battery  and  supported  unit  are  under  attack  (counter 
battery  fire).  The  projections  suggest  that  here,  as  for  other  types  of 
units,  fatigue  (sleep  loss  over  mission  days)  is  more  important  in  degrading 
performance  over  five  days  than  any  of  the  other  factors. 

Here,  again,  values  of  E  (the  effectiveness  index)  in  Table  6.2 
represent  all  possible  degrees  or  combinations  in  the  impact  of  the  de¬ 
bilitating  factors  on  performance.  The  least  degradation  occurs  with  the 
24,  0,  0,  0  combination  of  debilitating  factors,  a:  d  the  greatest  degra¬ 
dation  with  120,  1,  1,  1.  Intermediate  conditions  lie  between  these  ex¬ 
tremes.  The  E  values  shown  in  Table  6.2  represent  the  indicated  hour, 
i.  e.  ,  the  last  hour  of  the  first,  second,  third,  fourth  and  fifth  days  of 
continuous  combat  operations. 

Table  6.3  presents  the  projected  effectiveness  (E)  for  critical 
combat  tasks  characteristically  performed  by  the  several  duty  positions 
in  a  firing  155mm  Battery.  Successive  parts  of  Table  6.3  present  pro¬ 
jected  values  of  E  for  tasks  performed  by  the  Battery  Executive  Officer 
(XO),  Howitzer  Section  Chief  (How  SC),  155mm  Gunner  (GR),  and  155mm 
Crew  Member  (CM).  Values  of  E  are  tabled  for  three  degrees  of  demand; 

(1)  the  Battery  is  firing  in  support  of  a  unit  under  attack  (Medium),  (2) 
the  Battery  is  firing  in  support  of  a  unit  preparing  a  defensive  position 
(Low),  and  (3)  the  Battery  as  well  as  supporting  the  unit  being  under  attack,  the 
Battery  is  forced  to  displace  to  avoid  the  effects  of  counter  battery  fire 
(Heavy).  Also,  the  average  across  the  three  levels  of  demand  is  shown. 

In  each  case,  values  are  given  for  the  (last  hour  of)  first,  second,  third, 
fourth  and  fifth  day  of  continuous  combat  operations. 
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Here,  as  for  other  types  of  units,  the  variability  of  effectiveness 
degradation  across  tasks  and  level  of  demand  is  noted.  While  some  tasks 
are  projected  to  be  degraded  only  nominally  over  five  days  (120  hours)  of 
continuous  operations,  others  are  forecast  to  be  very  quickly  degraded  to 
unacceptable  levels.  Examples  of  tasks  degraded  only  nominally  include 
Task  No.  35  "laying  communications  wire  to  I’DC,  "  Task  No.  38  "emplacing,' 
recovering  aiming  posts,  11  and  Task  No.  44  "fuzing  the  projectile.  "  Any  one 
of  the  three  CMs  can  perform  these  tasks.  Examples  of  tasks  projected  to 
degrade  to  an  unacceptable  level  of  performance  include  Task  No.  9  "laying 
the  weapon,  "  and  Task  No.  16  "determining  piece  to  crest  range.  "  These 
perceptually  and  cognitively  loaded  tasks  are  normally  performed  by  the 
How  SC. 


Table  6.4  summarizes  the  impacts  of  the  debilitating  factors  on 
the  critical  abilities  of  155mm  Artillery  personnel  relevant  to  the  per¬ 
formance  of  their  critical  tasks.  The  table  heading  shows  the  abilities 
(see  taxonomy  in  Chapter  1)  needed  for  task  performance  and  the  debil¬ 
itating  factors  (see  Chapter  I)  impacting  on  these  abilities.  The  body  of 
the  table  shows  the  impact.  That  is,  the  absence  of  an  entry  may  be  due 
to  the  fact  that;  (a)  the  task  in  question  is  not  critical  with  the  given  level 
of  demand,  (b)  the  ability  in  question  is  not  critical  for  the  given  task,  or 
(c)  the  ability  in  question  is  not  depressed  in  this  task  at  the  given  level 
of  demand.  Where  there  is  an  entry  on  the  table  "L"  denotes  a  significant 
(greater  than  20%)  depression  of  the  ability  with  "Low"  demand,  "M"  de¬ 
notes  the  same  for  "Medium"  demand,  and  "H"  for  "Heavy"  demand. 


As  well  as  a  descriptive  summary  of  adversely  affected  critical 
abilities  in  critical  tasks  Table  6.4  serves  as  a  cross  index.  The  fol¬ 
lowing  information  can  be  obtained  from  the  cross  index; 

a.  critical  tasks  performed  by  various  duty  positions 

b.  source(s)  of  adverse  impacts  on  critical  abilities 

e.  adversely  affected  (depressed)  critical  abilities 
in  critical  tasks 

d.  adversely  affected  tasks  at  each  demand  level 

e.  combinations  of  the  above 
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Table  6.  4 


Artillery:  Summary  of  Significant  Depressions  of  Critical  Abilities 
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Digest  of  Critical  Task  and  Their  Performance 

Succeeding  portions  ol'  this  chapter  present  a  detailed  summary  oi' 
how  the  conditions  associated  with  continuous  operations  are  anticipated 
to  affect  the  performance  of  each  of  the  4 <3  critical  tasks  of  the  155 nun 
SP  Battery  personnel.  An  example  of  one  deviation  of  task  criticality  is 
fully  described  in  an  earlier  report,  entitled.  Background  Data,  Vol.  Ill 
Human  Performance  in  Continuous  Operations  Guidelines.  Here  the  per¬ 
formance  of  each  critical  task  is  evaluated  in  terms  of  the  abilities  re¬ 
quired  for  task  performance,  f  or  example,  the  Battery  Executive  Officer's 
Task  No.  1  "laying  the  Battery  when  it  occupies  a  firing  position,  "  requires 
Vision,  Memory,  Orientation  and  Numerical  facility.  The  critical  abilities 
are  affected  by  fatigue.  Diurnal  Rhythm,  Darkness,  and  Stress. 

The  relationships  among  critical  abilities  and  the  stressors  of  con¬ 
tinuous  operations  are  presented  in  Chapter  111  on  the  Mechanized  Infantry. 
The  various  discussions  of  the  effects  of  stressors  on  performance  pre¬ 
sented  in  Chapter  HI  apply  equally  to  the  Artillery. 

The  task  digests  which  follow  provide  a  compendium  of  information 
pertaining  to  each  of  the  identified  critical  tasks.  Each  digest  provides  the 
basic  identifying  information;  Task  No.,  the  Duty  Position  which  normally 
carries  out  this  task,  and  the  task  title.  Next,  the  critical  abilities  required 
for  task  performance  are  listed  together  with  the  adverse  debilitating  factors 
impacting  upon  and  depressing  the  abilities.  Also,  listed  are  Task  Nos. 
under  which  impacts  of  debilitating  factors  on  abilities  are  discussed.  These 
Task  Nos.  refer  to  the  tasks  of  the  Mechanized  Infantry  (see  Chapter  111). 


Table  6 . 5 


Artillery;  Index  of  Discussions  of  Effects 
of  Debilitating  Factors  on  Critical  Abilities 


Debilitating 

Factor 

Critical 

Ability 

Discussed  Under  Mechanised 
Infantry  Task  No.  (Ch.  Ill) 

Vision 

1,  30,  33 

Hearing 

19,  33 

Fatigue 

Numerical  Facility 

57,  66,  68 

Reasoning 

57,  66,  68,  74 

Perceptual  Speed 

29,  30,  57 

Orientation 

7.  29,  33 

Diurnal 

Numerical  Facility 

11,  57,  61 

Rhythm 

Reasoning 

11,  57,  61 

Vision 

9,  26,  44,  72 

Light 

Hearing 

22,  33 

Level 

Dynamic  Precision 

18,  20 

Orientation 

7 

Memory 

56,  69 

Reasoning 

45,  53,  54,  74 

Stress 

Perceptual  Speed 

2,  6 

Communication 

48 

NOTES.  1.  Task  Nos.  in  body  of  Cable  refer  to  task  digests 
appearing  in  Chapter  III. 

2.  Discussion  in  task  digests  are  relevant  to  Armor, 
Artillery  and  FIST  where  common  abilities  are 
required. 


CRITICAL  TASK  1 


Position:  Battery  Executive  Officer 

Task:  Supervise  Battery  When  it  Occupies  a  Firing  Position 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  t.ight  Level/ Visibility  9,  26,  44,  72 

Communication  Stress  48 
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CRITICAL  TASK  2 


Position:  Battery  Executive  Officer 

Task:  I.av  the  Battery  When  it  Occupies  a  Firing  Position 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Orientation 

Vision 

Memory 


Adverse  Factor{s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

L.ight  Level/ Visibility 
Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 


57,  (hi, 

,  6  8 

11,  57, 

,  61 

7.  29, 

7 

33 

0,  26, 

44, 

56,  69 
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CRITICAL  TASK  3 


Position:  Battery  Executive  Officer 

Task:  Measure  and  Renort  Directions 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

I.ighi  Level/ Visibility  7 

Communication  Stress  48 


CRITICAL  TASK  4 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

Diurnal  Rhythm 

57,  66,  68 

11,  67,  61 

Orientation 

Fatigue 

Light  Level/Visibility 

7,  29,  33 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

Me  mory 

Stress 

56,  69 

Reasoning 

Stress 

45,  53,  54,  74 

Communication 

Stress 

48 

CRITICAL  TASK  5 


Position  : 


T ask : 


Battery  Executive  Officer 

Insure  Sections  Store,  Segregate  and  Protect  Ammunition 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 


Adverse  Factor(s)  Discussed  with  Task  No. 

Ligiit  Level/ Visibility  9,  26,  44,  72 


Reasoning 


Stress 


45,  53,  54,  74 


CRITICAL  TASK  6 


Position:  Battery  Executive  Officer 

Task:  Insure  Ammunition  is  Distributed  in  Accordance  with  Anticipated 

Needs  of  FDC 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Numerical  Facility 

Fatigue 

57, 

66, 

68 

Reasoning 

Fatigue 

57, 

66, 

68, 

Stress 

45, 

53, 

54, 

Memory 

Stress 

56, 

69 
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CRITICAL  TASK  7 


Position:  Howitzer  Section  Chief 

Task:  Insure  Weapon  is  Properly  Emplaced 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Vision 


Light  Level/ Visibility 


9,  26,  44,  72 


CRITICAL  TASK  8 


Position:  Howitzer  Section  Chief 

Task:  Insure  Weapon  is  Ready  for  Action 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Reasoning 


Adverse  Factor(s) 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

9,  26,  44,  72 
45,  5  3,  54,  74 
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CRITICAL  TASK  9 


Position:  Howitzer  Section  Chief 


Task:  Lay  the  Weapon 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  Facility 

Orientation 


Adverse  Factor(s) 

Fatigue 

Light  Level/ Visibility 
Fatigue 

Diurnal  Rhythm 
F  atigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

I,  30,  33 

9,  26,  44,  72 

57,  66,  68 

II,  57,  61 

7,  29,  33 
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CRITICAL  TASK  1  0 


Position:  Howitzer  Section  Chief 


Task:  Select 

Aiming  Points  '‘or  Gunner 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities 
factors  associated  with  continuous  combat  operations. 

which  are  affected  by  adverse 

Critical  Abilities 

Adverse  Factor(s) 

Discussed  with  Task  No. 

Reasoning 

Fatigue 

Stress 

57,  66,  68,  74 

45,  5  3,  54,  74 

Orientation 

Fatigue 

Light  Level/ Visibility 

7,  29,  33 

7 

Vision 

Light  Level/ Visibility 

9,  26,  44,  72 

CRITICAL  TASK  1  1 


Position:  Howitzer  Section  Chief 


Task:  Sic-  to  the  Crest 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  "ability 


Adverse  Factor(s) 

!•'.»*  in  we 

I . i ttiit  I  .evel/  Visibility 
Diurnal  Rhvthin 


Discussed  with  Task  No. 

I,  30,  S3 

!),  26.  44,  72 

II,  57,  til 
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CRITICAL  TASK  12 


Position:  Howitzer  Sec  tion  Chief 

Task:  Order  When  to  Roresight 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor (s)  Discussed  with  Task  No. 

Reasoning  Stress  45,  5X,  54,  74 
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CRITICAL  TASK  13 

Position:  Howitzer  Section  Chief 

Task:  Order  Azimuths  Marked 

REQUIRED  ABILITIES 

T!  e  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 
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I 


I 

I 

I 

I 

CRITICAL  TASK  14 

1  Position:  Howitzer  Section  Chief 

Task:  Or  der  the  Prefire  Checks  Performed 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Communication  Stress  48 


CRITICAL  TASK 


15 


Position:  Howitzer  Section  Chief 

Task:  Measure  and  Report  Site  to  the  Crest 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Vision 

Communication 


Adverse  Factor(s) 

Fatigue 

Diurnal  Rhythm 
Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

57,  66,  68 
11,  57,  61 

9,  26,  44,  72 

48 
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CRITICAL  TASK  u, 


CRITICAL  TASK  17 


Position:  Howitzer  Section  Chief 


Task . 


Supervise  Section  during  Firing 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Reasoning 

Vision 

Orientation 


Adverse  Factor  (s) 

Fatigue 

Stress 

Light  Level/ Visibility 
Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

57,  66,  68.  74 
45,  53,  54,  74 

9,  26,  44,  72 

7 

48 


Communication 


CRITICAL  TASK  18 


Position:  Gunner 

Task:  Lay  Cannon  on  Initial  Direction  of  Fire  with  Aiming  Circle 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  20,  44,  72 

Numerical  Facility  Fatigue  57(  66,  68 

Diurnal  Rhythm  11,  57,  61 


CRITICAL  TASK  19 


Position:  Gunner 


T ask : 


Lay  Cannon  on  Initial  Direction  of  Fire  with  Compass 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 
Vision 


Adverse  Factor(s) 

Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

57,  66,  68 
9,  26,  44,  72 
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CRITICAL  TASK  20 


Position:  Gunner 

Task:  Lay  Cannon  in  Initial  Direction  of  Fire  with  Distant  Aiming  Point 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  2(3,  44,  72 

Numerical  Facility  Fatigue  57,  6(3,  68 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 
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CRITICAL  TASK  21 


Position:  Gunner 


Task.  Lay  Cannon  on  Initial  Direction  of  Fire  by  Reciprocal  Lay  of  Another 

C  annon 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s) 

Vision  Fatigue 

Numerical  Facility  F'atigue 


Discussed  with  Task  No. 

1,  30,  33 
57,  66,  68 
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CRITICAL  TASK  22 


Position:  Gunner 

Task:  Verify  Direction  of  Fire  with  Reciprocal  Check  as  Control  Piece 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Vision  Light  Level/ Visibility  9,  26,  44,  72 
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CRITICAL  TASK  23 


Gunner 

Verify  Direction  of  Fire  with  Reciprocal  Check  as  Adjacent  1  iere 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 

Vision  Light  Level/ Visibility  9,  26,  44,  72 


Position : 

Task . 


CRITICAL  TASK  24 


Position :  Gunner 

Task:  Verify  Direction  of  Fire  with  Reciprocal  Check  Using  Lighting  Device 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Numerical  Facility  Fatigue  57,  66,  68 

Diurnal  Rhythm  11,  57,  61 


} 
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CRITICAL  TASK  2.7 


Position  : 


Gunner 


T ask : 


Boresight  the  Panoramic  Telescope  with  the  MAO  Alignment  Device 

V 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor(s) 


Discussed  with  Task  No. 


Vision 


Orientation 


Fatigue  1,  30,  33 

Light  Level/ Visibility  9,  26,  44,  72 


Light  Level/ Visibility  7 


CRITICAL  TASK  26 


Position:  Gunner 


Task  : 


Boresight  the  Panoramic  Telescone  with  a  Distant  Aiming  Point 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor (s) 


Discussed  with  Task  No. 


Vision 


Orientation 


Fatigue 

Light  I  .evel/ Visibility 


1,  30,  33 
9,  26,  44,  72 


Light  Level/ Visibility  7 
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CRITICAL  TASK 


Gunner 

Boresight  the  Panoramic  Telescope  with  the  Collimator 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s) 

Vision  Fatigue 

Light  Level/Visibility 


Discussed  with  Task  No. 

1,  30,  33 
9,  26,  44,  72 


Position : 

Task : 
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CRITICAL  TASK  2S 


Position:  Gunner 

Task:  Boresight  the  Panoramic  Telescope  Using  the  Testing  Purge’ 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Fatigue  1,  30,  3  3 

Light  L.evel/ Visibility  9,  26,  -44,  72 


CRITICAL  TASK  29 


Position:  Gunner 

Task:  Set/Lay  Cannon  for  Deflection 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 


Adverse  Factor{s) 

Fatigue 

Light  Level/ Visibility 


Discussed  with  Task  No. 

1,  30,  33 
9,  26,  44,  72 


Vision 


CRITICAL  TASK  HO 


Position:  Gunner 

Task:  Refer  the  Piece 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Vision 

Numerical  F’acility 


Adverse  Factor(s) 

Fatigue 

Light  Level/ Visibility 
F  atigue 

Diurnal  Rhythm 


Discussed  with  Task  No. 


I,  30,  33 

9,  26,  44,  72 

57,  66,  68 

II,  57,  61 
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CRITICAL  TASK  31 


Position:  Gunner 

Task:  Orient  with  a  Compass 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Orientation 


Fatigue 

Light  Level/ Visibility 


7,  29,  33 
7 


CRITICAL  TASK  32 


Position:  Gunner 

Task:  Orient  a  Map  by  Terrain  Association 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/ Visibility  7 

Vision  Light  Level/ Visibility  9,  26,  44,  72 

Memory  Stress  56,  69 
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CRITICAL  TASK  33 


Position:  Gunner 

Task:  Determine  Present  Location  by  Terrain  Association 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  Fatigue  7,  29,  33 

Light  Level/  Visibility  7 

Vision  Light  Level/ Visibility  9,  26,  44,  72 

Memory  Stress  56,  69 
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CRITICAL  TASK  34 


Position:  Gunner 


Task:  Locate  a  Point  on  a  Map  Using  the  Military  Grid  Reference  System 


REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  aL..eted  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Numerical  Facility 

Orientation 

Memory 


Adverse  Factor(s) 

Fatigue 

Diurnal  Rhythm 
Fatigue 

Light  Level/ Visibility 
Stress 


Discussed  with  Task  No. 

57,  66,  68 
11,  5  7,  61 

7,  29,  33 
7 

56,  69 


CRITICAL  TASK  35 


Position:  Crew  Member 

Task:  Lav  Communication  Wire  to  FDC 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Memory  Norn- 

Orientation  None 

Reasoning  None 

Vision  None 
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CRITICAL  TASK  36 


Position:  Crew  Member 

Task:  Connect  Wire  to  Telepost  Terminal  on  Vehicle 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  comoat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Memory  None 
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CRITICAL  TASK  37 


Position:  Crew  Member 

Task:  Emplace/Recover  Collimator 


REQUIRED  ABILITIES 


The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  None 

Reasoning  None 
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CRITICAL  TASK  38 


Position:  Crew  Member 

Task:  Kmplace/Reeover  Aiming  Posts 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Orientation  None 


Reasoning 


None 


CRITICAL  TASK  29 


Position:  C  row  Member 

Task:  Store  Ammunition  at  a  Cannon  Position 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Perceptual  Speed  None 

Numerical  Facility  None 


r ? 
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CRITICAL  TASK  40 


Position:  Crew  Member 

Task:  Monitor  and  Relay  Fire  Commands 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Adverse  Factor(s) 

Discussed  with  Task  No 

Hearing 

Fatigue 

19,  33 

Com  immication 

Stress 

48 
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CRITICAL  TASK  41 

Position:  Crew  Member 

Task:  Prepare  Ammunition  for  Firing 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 


Vision 


Light  Level/ Visibility 


9,  26,  44,  72 


CRITICAL  TASK  42 


Position  :  ('tew  Member 

Task:  Keeogni/f*  Ammunition  I'ypes  by  Color  Coding 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
iactors  associated  with  continuous  combat  operations. 

Adverse  Factor(s)  Discussed  with  Task  No. 

Light  Level/ Visibility  <),  2(i,  44,  72 


Critical  Abilities 

Vision 


CRITICAL  TASK  43 


Position:  Crew  Member 

Task:  Identify  Fuzes  and  Fuze  Wrenches  by  Type 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  L.ight  Level/ Visibility  9,  26,  44,  72 

Perceptual  Speed  Stress  2,  6 
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CRITICAL  TASK  44 


Position:  Crew  Member 


T ask :  Fuze  the  Projectile 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 


Critical  Abilities 

Memory 

Numerical  Facility 
Perceptual  Speed 
Vision 


Adverse  Factor(s) 

None 

None 

None 

None 


Discussed  with  Task  No. 


CRITICAL  TASK  45 


Position:  Crow  Member 

Task:  Set  the  Fuze  Using  the  Proper  Fuze  Setter 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Vision  Light  Level/ Visibility  9,  26,  44,  72 
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I 
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CRITICAL  TASK  46 

1  Position:  Crew  Member 

Task:  Prepare  Propellant  Charge 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Memory  None 

Numerical  Facility  None 

i 

\ 


CRITICAL  TASK  47 

Position:  Crew  Member 

Task:  Set/ Lay  Cannon  for  Quadrant  with  the  Range  Quadrant 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities 

Vision 


Adverse  Factor(s)  Discussed  with  Task  No. 

Light  Level/ Visibility  9,  26,  44,  72 


CRITICAL  TASK  48 


Position:  Crew  Member 

Task:  Operate  M109A1  Howitzer’  Under  Unusual  Conditions 

REQUIRED  ABILITIES 

The  performance  of  this  task  requires  abilities  which  are  affected  by  adverse 
factors  associated  with  continuous  combat  operations. 

Critical  Abilities  Adverse  Factor(s)  Discussed  with  Task  No. 

Reasoning  Fatigue  57,  06,  68,  74 

Stress  45,  53,  54,  74 

Memory  Stress  56,  69 
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CHAPTER  VII 

RESTRUCTURING  OF  RESPONSIBILITIES 


The  potential  of  restructured  task  responsibilities 
for  counteracting  performance  degradation  is  explored.  Pro¬ 
jected  effects  of  task  reallocations,  task  sharing,  and  re¬ 
dundant  (parallel)  task  performance  are  presented.  Realloca¬ 
tion  is  found  to  be  least  promising  and  parallel  task  perfor¬ 
mance  to  be  most  promising. 


One  of  the  potential  means  for  counteracting  the  cumulative  and  aggre¬ 
gate  effects  of  debilitating  factors  on  a  military  ur.it  during  continuous  opera¬ 
tions  is  to  consider  a  restructuring  of  responsibilities.  Such  a  restructuring 
does  not  mean  a  reorganization  of  lines  of  responsibility  as  specified  by  TOE. 
Rather,  it  refers  to  a  rearrangement--a  partial  or  full  reallocation  of  certain 
critical  task  responsibilities  so  as  potentially  to  improve  overall  performance 
effectiveness  - -pe  rhaps  only  after  extreme  performance  deterioration  has 
begun.  Restructuring  can  involve  any  one  or  all  of  these  possiblities: 

1.  Interchanging  or  delegating.  A  critical  task 
normally  performed  by  an  individual  in  duty 
position  A  is  siiifted  to  or  delegated  to  anoth¬ 
er  individual  in  duty  position  B. 

2.  Paralleling.  All  of  the  component  activities 
of  certain  critical  tasks  normally  performed 

by  an  individual  in  duty  position  A  alone  are  also 
performed  by  another  individual  in  duty  posi¬ 
tion  B. 

3.  Sharing.  Some  of  the  component  activities  of 
some  critical  task  that  is  normally  performed 
by  an  individual  in  duty  position  A  alone  are 
shifted  or  delegated  to  another  individual  in 
duty  position  B. 

Assumption 


Before  considering  the  potential  benefits  of  a  restructuring  of  respon¬ 
sibilities,  some  restrictions  must  be  placed  on  the  realistic  alternatives.  First, 
it  was  assumed  that  tasks  and  component  task  activities  will  not  be  reallocated 
across  organizational  boundaries.  To  some  extent,  these  boundaries  will  be 
determined  by  the  duty  position  in  question.  For  example,  one  FO  within  a 
FIST  team  may  exchange  tasks  with  another  FO  of  the  same  FIST  team,  but  not 
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with  an  FO  of  another  FIST  team.  Similarly,  a  SL  of  an  infantry  platoon  may 
interchange  tasks  with  another  SL.  in  the  same  Platoon.  However,  the  PI. 
might  interchange  tasks  with  another-  PI.  (of  a  different  Platoon)  in  the  same 
Company  (though  not  of  a  different  Company),  and  so  forth. 

A  second  assumed  restriction  was  that  tasks  and  component  task  ac¬ 
tivities  may  be  reallocated  either  to  a  coordinate  position  or  a  subordinate 
position,  but  not  to  a  supraordinate  position.  That  is,  a  SL  tasks  might  be 
shifted  to  another  .SL  or,  for  example,  to  some  MTM  of  his  Platoon. 

A  third  assumed  set  of  restrictions  on  realistic  possibilities  for  task 
reallocation  derives  from  several  considerations.  Certain  line  -of-command 
responsibilities--especially  those  related  to  decision  making- -cannot  be  dele¬ 
gated.  Certain  items  of  equipment  (e.  g.  ,  a  .  50  Cal  MC>)  are  specifically 
"vested"  in  a  duty  position  and  have  multiple  uses.  Thus,  for  example,  the 
C./CTL  cannot  relinquish  use  of  the  .50  cal  MG  to  someone  else  while  still 
performing  other  tasks  that  also  require  the  use  of  the  MG.  A  given  duty  po¬ 
sition  may  carry  with  it  some  unique  knowledge  and/or  skill  with  respect  to 
some  task.  Some  tasks  may  be  of  a  type  that  involves  very  rapid  processing 
of  incoming  information  so  as  to  react  promptly,  or  the  information  must  be 
rapidly  related  to  a  complex  of  other  information  items  which  is  maintained 
"within  a  single  head." 

Method 


All  identified  critical  tasks  were  reviewed  by  an  experienced  military 
advisor  and  rated  as  to  their  potential  for  interchanging,  paralleling,  and  for 
sharing  according  to  the  above  outline  criteria.  In  arriving  at  these  judgments 
every  effort  was  made  to  set  aside  all  other  preconceptions  about  the  possibil¬ 
ities  of  potential  reallocations. 

Approaches  to  Estimating  Effects  of  Restructuring 


In  order  to  evaluate  the  effects  of  any  sort  of  restructuring  of  task 
responsibilities,  it  is  necessary  to  have  some  effectiveness  indicator.  Such 
an  indicator  exists  in  the  form  of  the  effectiveness  index  E  and  the  E-scale. 

An  average  value  of  E,  (E),  expresses  the  remaining  performance  capability 
or  effectiveness  of  (the  incumbent  of)  the  duty  position  under  the  worst  expected 
conditions  at  approximately  the  forty-eighth  hour  of  continuous  operations.  To 
assess  the  effects  (benefits  or  impairment)  of  a  reallocation,  the  consequent 
change  in  the  value  of  E  was  examined. 

Within  such  an  approach,  no  increase  or  decrease  in  the  overall  amount 
of  work  done  is  involved.  The  total  number  of  tasks  that  is  expected  to  be  per¬ 
formed  by  a  given  (incumbent  of)  duty  position  in- -say- -a  24  hour  period  re¬ 
mains  constant.  Only  a  redistribution  of  types  of  tasks  is  involved.  If  the  re¬ 
distribution  increases  the  proportion  of  tasks  that  are  highly  vulnerable  to 
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degradation  or  the  sum  total  of  task  vulnerability,  E  will  decrease;  in  the 
reverse  redistribution  F  will  increase.  It  is  the  net  shift  in  task  vulner¬ 
ability  that  counts. 


Task  Interchange/  Reallocations 


fables  7.  1  through  7.4  present  the  projected  changes  in  performance 
effectiveness  that  would  occur  if  selected  tasks  or  groups  of  tasks  were  real¬ 
located.  The  reference  value  of  E  that  is  shown  in  each  case  is  the  average 
across  platoon  actions  for  the  indicated  duty  position.  Projected  comparison 
values  are  also  averages  across  platoon  actions. 

Mechanized  Infantry 

Four  types  of  duty  positions  are  considered.  They  are  respectively 
C./CTL  (Tasks  1-17),  MTM  (Tasks  18-32),  SL  (Tasks  33  -49),  and  PL  (Tasks 
50-76).  These  duty  positions,  which  are  synonymous  with  their  task  sets, 
are  presented  below  successively.  In  each  case  various  realistic  reallocation 
possibilities  in  seemingly  meaningful  combinations  are  examined. 

Tank  Platoon 


Though  five  types  of  due/  positions  were  identified,  only  four  entered 
into  consideration  here;  TK  PL  (Tasks  1  -26),  TK  CDR  (Tasks  27-41),  TK 
GR  (Tasks  42  -  46),  TK  LDR  (Tasks  47  -  58),  The  Tank  Driver  is  not  consid¬ 
ered  here,  because  no  critical  tasks  were  identified  for  that  duty  position.  A- 
gain,  various  realistic  reallocation  possibilities  in  some  seemingly  coherent 
groupings  are  presented.  None  were  projected  for  TK  GR  and  TK  LDR^  be¬ 
cause;  (a)  for  both  the  initial  task  set  is  quite  small,  and  (b)  values  of  E  for 
the  tasks  they  perform  are  uniformly  high  with  little  chance  of  improvement. 

FIST 


Four  types  of  duty  positions  are  considered;  FIST  Chief  (Tasks  1  -29), 
FO  (Tasks  30  -  56),  FS  NCO  (Tasks  57  and  58),  and  RTO  (Task  59).  The  paucity 
of  critical  tasks  for  the  FS  NCO  and  the  RTO  must  be  interpreted  in  the  light  of 
their  funtioning  as  Assistant  Chief  and  Assistant  FO  respectively.  When  they 
function  as  Chief  and  FO,  their  effectiveness  will  be  essentially  that  shown  for 
these  positions. 

Artillery 

The  type  of  artillery  unit  under  consideration  here  is  a  battery,  and, 
more  specifically,  a  155mm  SP  gun  crew.  Four  types  of  duty  positions  are 
considered;  BTRY  XO  -  Battery  Executive  Officer  (Tasks  1—6),  How  SC  - 
Howitzer  Section  Chief  (Tasks  7  —  17),  GR  -  Gunner  (Tasks  18-34),  and-- 
without  detailed  distinction--CM  -  Crew  Member  (Tasks  35  —48). 
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Table  7.  ! 


Mechanized  Infantry:  Effectiveness  (F)  with  Task  Reallocations 


Gunner/Carrier  Team  Leader 

E 


REFERENCE:  Original  Task  Set  (1-17)  .62 

Eliminations 

Four  Most  Vulnerable  Tasks  (1,  6,  11,  14)  .72 

Firing  Tasks  (1,  3,  14,  16)  .65 

Overwatching  Tasks  (2,  4)  .62 

Knowledge  of  Squad's  Location  (7)  .62 

Detecting  Enemy  (9)  .63 

Disengagement  Tasks  (13,  15)  .61 

All  Combinations  (1-4,  7,  9,  13-16)  .64 

Additions 

Observing  Terrain  (33)  .63 

Preparing  Range  Cards  (36)  .61 

Establishing  Routes  to  Subsequent  Position  (37)  .62 

Supervising  Obstacle/Camouflage  Construction  (38)  .64 

Adjusting  Firing  as  Necessary  (39)  .57 

Making  New  Range  Cards  as  Needed  (42)  .61 

ALL  (33,  36-39,  42)  .57 

Carrier/Maneuver  Team  Member 

REFERENCE:  Original  Task  Set  (18-32)  .74 

Eliminations 

Three  Most  Vulnerable  Tasks  (19,  20,  25)  .79 

Weapons  Condition  Task  (18)  .74 

Target  Acquisition  Task  (19)  .76 

Firing  Tasks  (20,  26,  30,  32)  .76 

Orienting/Locating/Moving-Spatial  Reference  (21-25,  29,  31)  .72 

ALL-except  Task  27  1.00 

Additions 

Firing  from  Bounding  Vehicle  (1)  .72 

Overwatching  Bounding  Vehicle  (2)  .73 

Firing  to  Protect  Bounding  Vehicle  (3)  .74 

Overwatching  Dismount  (4)  .75 

Firing  CAL  50  MG  at  Areas  (5)  .76 

Detecting  Enemy  Movement  (9)  .73 

Covering  Disengaging  Squads  (14)  .73 

Firing  to  Protect  Regrouping  (16)  .74 

ALL  (1-5,  9,  14,  16)  .72 
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Table  7.  1  (Com.  ) 


Squad  Leader 

¥ 


REFERENCE:  Original  Task  Set  (33-49)  .44 

Eliminations 

Three  Most  Vulnerable  Tasks  (39,  41,  44)  .59 

Observe  Terrain/Establish  Communications  (33,  34)  .41 

Additions 

Knowledge  of  Squad  Location  (7)  .45 

Repositioning  to  Allow  Other  SWs  to  Fire  (13)  .45 

Maintaining  Concealed  Disengagement  (15)  .46 

Conducting  Reconnaissance  (50)  .45 

Checking  Accuracy  of  Terrain  Maps  (51)  .45 

Deciding  to  Engage  Unexpected  Fire  or  Not  (53)  .45 

Directing  Mounted  Defense  (54)  .43 

Communicating  with  OPs  (55)  .46 

Requesting  Possible  Support  Fire  Requirements  (56)  .43 

Selecting  Positions  (57)  .44 

Communicating  with  Company,  etc.  (65)  .46 

Directing  Protective  Fire  for  Move  to  Assembly  (71)  .45 

Calling  Indirect  Fire  Required  for  Disengagement  (75)  .46 

ALL  (7,  13,  15,  50,  51,  53-55,  57,  65,  71,  75) 


Platoon  Leader 


REFERENCE:  Original  Task  Set  (50-76)  .61 
Eliminations 

Five  Most  Vulnerable  Tasks  (54,  56,  57,  68,  69)  .71 
Checking  Accuracy  of  Terrain  Maps  (51)  .61 
Communication  Tasks  (55,  62,  65)  .58 
Fire  Direction/Support  Tasks  (56,  71,  75)  .62 
ALL  (51,  55,  56,  62,  71,  75)  .67 


Additions 

None 


J 


t  f 
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I  ,i,l.  7 


A  :  ;  K  '  '  •  ■  '  r.  ■  : .  (171  .  i  1 1  I'  ■  -  1 ;  ■  ■  i  i _ i 

Tank  Platoon  Leader 

REFERENCE :  Original  Task  Set  (1-26)  .  '4 

Ellninat ions 

Two  Most  Vulnerable  Tasks  (14,  2a)  ,7m 

Fire  Planning  6  Control  Tasks  (1,  2,  12-21,  24)  .73 

Locating/Positioning  Tasks  (2-6,  22)  .77 

ooranand  Supervision  Tasks  (10,  11,  23,  25,  26)  .72 

Additions 

None 

Tank  Commander 


REFERENCE:  Original  Task  Set  (27-41)  .83 
El iminations 

Two  Most  Vulnerable  Tasks  (35,  39)  .87 
Coordinating  6  Reporting  Tasks  (27,  28,  31,  32,  41)  .79 
Fire  Planning  &  Control  Tasks  (29,  30,  35,  36,  37)  .82 
Fire  MG  Task  (38)  .82 


Additions 

None 

Tank  Gunner 

8! ""HENCE:  Original  Task  Set  (42-46)  .93 

inat  i  ns 


Tank  Loader 


T isk  Se‘  (47-58) 
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Table  7 .  i 


Ki'iet  uvi-ges,-  (Id)  v,  r h  Task  1 1 1 -a  1  lo<  a~  ion. 

FIST  Chief 

E 

REFERENCE:  Original  Task  Set  (1-29)  .58 

Eliminations 

Four  Most  Vulnerable  Tasks  (10,  14,  20,  26)  .68 

Orienting/Locating  Tasks  (5,  8,  9)  .57 

Coordination,  etc.  (1-4,  27,  29)  .52 

Command  &  Control  (6,  11,  13,  17,  18,  19,  28)  .53 

Adjust  Fire  Tasks  (10,  12,  14-16,  20-26)  .79 

Additions 

None 

Forward  Observer 

REFERENCE:  Original  Task  Set  (30-56)  .54 

Eliminations 

Four  Most  Vulnerable  Tasks  (45,  48,  50,  54)  .63 

Coordination/Communications  Tasks  (30-34,  56)  .47 

Orienting  &  Locating  Tasks  (35,  37-41)  .53 

Evaluation  Tasks  (42,  44,  55)  .53 

Adjust  Fires  Tasks  (43,  45-54)  .67 

Additions 

None 

Fire  Support  NCO 

REFERENCE:  Original  Task  Set  (57,  58)  .95 

Eliminations 
None 

Additions 

Adjust  Fire  Tasks  (10,  12,  14-16,  20-26)  .43 

Coordination,  etc.  (1-4,  27,  29)  .88 

Radio  Telephone  Operator 

REFERENCE:  Original  Task  Set  (59)  .89 

Eliminations 
None 

Additions 

Coordination/Communications  Tasks  (30-34,  56)  .87 

Evaluation  Tasks  (42,  44,  55)  .68 

Adjust  Fires  Tasks  (43,  45,  46-54)  .41 


Table  7.  4 


Ai  UIUm  v;  Kfl'ea  t  iveness  (17)  w  i * h  Task  lleallot  a’  io!is 


Battery  Executive  Officer 

~~ ~  _ E_ 

REFERENCE:  Original  Task  Set  (1-6)  .63 

Eliminations 

Most  Vulnerable  Task  (4)  .75 

Battery  Emplacement  Tasks  (1-3)  .56 

All  Combinations  (1-4)  .81 

Additions 

None 

Howitzer  Section  Chief 

REFERENCE:  Original  Task  Set  (7-17)  .71 

Eliminations 

Two  Most  Vulnerable  Tasks  (9,  16)  .76 

Laying,  etc.,  Tasks  (9-13)  .71 

Safety  (14-16)  .73 

All  Combinations  (9-16)  .78 

Additions 

Battery  Emplacement  Tasks  (1-3)  .71 

Orienting/Locating  Tasks  (31-34)  .68 

Laying/Referring  Tasks  (18-21,  30)  .70 

ALL  (1,  2,  3,  18-21,  30-34)  .68 

155mm  Gunner 

REFERENCE:  Original  Task  Set  (18-34)  .68 

Eliminations 

Five  Most  Vulnerable  Tasks  (20,  30,  32-34)  .66 

Laying/Referring  Tasks  (18,  21,  29,  30)  .67 

Verifying  Tasks  (22-24)  .67 

Boresighting  Tasks  (25-28)  .66 

Orienting  Tasks  (31-34)  .70 

Additions 

.69 
.68 
.69 


Laying,  Etc.  Tasks  (9-13,  47) 
Safety  (14-16) 

ALL  (9-16,  47) 
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TabLe  , .  4  (Coni .  ) 


155mm  Crew  Member 

E 

REFERENCE:  Original  Task  Set  (35-48)  .9 

Eliminations 


Three  Most  Vulnerable  Tasks  (40,  43,  48)  .98 
Use  Range  Quadrant  (47)  .93 
Ammunition  Preparation  (41-46)  .92 

Additions 

Laying/Referring  Tasks  (18-21,  29,  30)  .85 
Verifying  Tasks  (22-24)  .88 
Boresighting  Tasks  (25-28)  .87 
Orienting  Tasks  (31-34)  .84 
ALL  (18-34)  .78 
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Discussion 


The  preceding  results  suggest  that  a  redistribution  of  (critical)  tasks 
or  a  partial  reconstitution  of  duty  positions  does  not  provide  a  particularly 
effective  management  option  for  counteracting  the  debilitative  effects  of  con¬ 
tinuous  operations.  The  improvements  to  be  obtained  in  this  way,  if  any, 
appear  quite  small. 

With  respect  to  Mechanized  Infantry,  the  changes  in  the  overall  1' 
for  each  duty  position  that  t  an  be  induced  tend  to  be  in  the  range  of  _+  a.  This 
holds  within  tire  strict  interpretation  of  realistic  reallocation.  For  example, 
the  value  of  E  for  MTMs  could  be  raised  as  much  as  28,  but  only  by  confining 
activities  to  a  single  critical  task.  Similarly,  in  the  cases  of  the  SI.  and  PE, 
substantial  improvements  would  require  extravagant  task  reallocations. 

This  situation  is  even  more  pronounced  with  respect  to  Armor.  Here, 
the  physical  restrictions  imposed  by  space  and  location  in  the  tank  already 
reduce  the  number  of  even  remotely  possible  task  reallocations.  The  calcu¬ 
lated  effects  for  the  remaining  possibilities  were  trivial. 

In  the  case  of  FIST  a  pronounced  improvement  (A  E  =  +21)  was  indicated, 
if  the  FIST  Chief  were  to  be  relieved  of  all  obligations  to  adjust  fires.  A  large 
improvement  (A  E  =  +13)  would  occur,  also,  if  the  FO  were  relieved  of  these 
responsibilities.  On  the  other  hand,  if  performance  of  these  tasks  was  allocated 
to  the  FS  NCO  or  RTO,  very  substantial  decrements  were  calculated  to  occur 
(  AE  =  -52  and  A  E  =  -48  respectively).  Accordingly,  there  appears  to  be  no 
net  advantage  in  the  potential  reshuffle. 

With  respect  to  the  155mm  gun  crew,  it  is  again  doubtful  whether  any 
significant  advange  might  be  gained  through  task  reallocation.  While  elimina¬ 
tion  of  the  fire  control  responsibilities  from  the  BTRY  XO  duties  was  indicated 
to  raise  his  effectiveness  (  A  E  =  +12),  these  responsibilities  are  also  at  the 
core  of  the  XO's  function. 

Despite  these  unpromising  projections,  task  reallocations  should  be 
considered  when  rested  individuals  are  potentially  available  for  assignment. 


Paralleling  Task  Performance 

Table  7.  5  below  presents  the  anticipated  changes  in  E  consequent  to 
par  alleling  the  task  performance.  Task  numbers,  as  before,  correspond  to 
critical  task  titles  listed  in  Tables  1.2  -  1.5.  The  first  column  in  each  case 
lists  the  original  value  of  E  (average  across_the  three  types  of  platoon  actions), 
the  second  column  lists  the  expected  value  (Ep),  and  the  last  column  (a  +)  indi¬ 
cates  the  amount  of  incremental  change  in  E  as  a  consequence  of  the  paralleling. 
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Table  7.5 


Parallel  Task  Performance  Effects 


1. 

Mechanized 

Infantry 

Task 

Task 

JL 

No. 

E 

Ep 

A  + 

No. 

E 

A  + 

G/CTL 

1 

52 

77 

25 

SL 

33 

72 

92 

20 

2 

56 

81 

25 

34 

85 

98 

13 

3 

76 

94 

18 

35 

76 

94 

18 

4 

85 

98 

13 

36 

45 

70 

25 

7 

64 

87 

23 

37 

49 

74 

25 

9 

53 

78 

25 

38 

90 

99 

9 

13 

62 

86 

24 

39 

13 

24 

11 

14 

38 

62 

24 

42 

46 

71 

25 

15 

81 

96 

15 

- 

_ 

16 

67 

89 

22 

PL 

50 

59 

83 

24 

- 

- 

- 

- 

51 

73 

93 

20 

MTM 

18 

77 

95 

18 

53 

68 

90 

22 

19 

55 

80 

25 

54 

28 

48 

20 

20 

61 

85 

24 

55 

95 

100 

5 

21 

68 

90 

22 

56 

31 

52 

21 

22 

77 

95 

18 

57 

45 

70 

25 

23 

90 

99 

9 

62 

89 

99 

10 

24 

77 

95 

18 

65 

94 

100 

6 

25 

55 

80 

25 

71 

69 

90 

21 

26 

73 

93 

20 

75 

85 

98 

13 

27 

100 

100 

0 

— 

___ 

28 

82 

97 

15 

_ 

_ 

_ 

29 

81 

96 

15 

_ 

— 

_ 

30 

69 

90 

21 

— 

_ 

_ 

_ 

31 

90 

99 

9 

- 

_ 

_ 

_ 

32 

72 

92 

20 

- 

_ 

_ 

_ 

i 


2.  Tank  Platoon 

TK  PL 

3 

60 

84 

24 

4 

64 

87 

23 

— 

_ 

_ 

5 

68 

90 

22 

— 

_ 

6 

60 

84 

24 

— 

— 

7 

68 

90 

22 

— 

_ 

12 

80 

96 

16 

— 

_ 

_ 

* 

13 

80 

96 

16 

— 

_ 

_ 

14 

46 

71 

25 

— 

_ 

18 

68 

90 

22 

— 

_ 

_ 

24 

37 

60 

23 

- 

- 

- 
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Table  7. 5  (Com.  ) 


Table  7.5  (Com.  ) 


4.  155mm  Artillery  Battery 


Task 

No. 

E 

E* 

fr 

A+ 

Task 

No. 

E 

r* 

Ep 

1 

80 

96 

16  CM 

37 

100 

100 

2 

61 

85 

24 

38 

100 

100 

3 

76 

94 

18 

39 

100 

100 

5 

85 

98 

13 

40 

81 

96 

6 

76 

94 

18 

41 

95 

100 

42 

89 

99 

9 

49 

74 

25 

43 

81 

96 

10 

56 

81 

25 

44 

100 

100 

11 

72 

92 

20 

45 

95 

100 

15 

56 

81 

25 

46 

100 

100 

16 

52 

77 

25 

47 

89 

99 

48 

72 

92 

18 

61 

85 

24 

- 

- 

- 

19 

81 

96 

15 

- 

- 

- 

20 

55 

80 

25 

- 

- 

- 

21 

81 

96 

15 

- 

- 

_ 

22 

68 

90 

22 

- 

- 

_ 

23 

68 

90 

22 

- 

- 

- 

24 

75 

94 

19 

- 

- 

- 

25 

68 

90 

22 

- 

- 

_ 

26 

72 

92 

20 

- 

- 

_ 

27 

79 

96 

17 

- 

- 

- 

28 

68 

90 

22 

- 

- 

_ 

29 

84 

97 

13 

- 

- 

- 

30 

58 

82 

24 

- 

- 

- 

31 

71 

92 

21 

- 

- 

- 

32 

59 

83 

24 

- 

- 

- 

33 

59 

83 

24 

- 

- 

- 

34 

55 

80 

25 

- 

- 

- 

A+ 


0 

15 

5 

10 

15 

0 

5 

0 

10 

20 
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The  Mechanized  Infantry  duty  positions  considered  were  G/CTL,  M  I'M, 
SL,  and  PL.  For  Armor,  or  the  TK  PLT,  the  duty  positions  were  TK  PL, 

I'K  CDK,  TK  GR,  and  TK  LDR.  For  FIS  1',  there  was  only  the  FIST  Chief 
and  FO.  For  previously  stated  reasons,  the  FS  NCO  and  R TO  were  not  consid¬ 
ered.  Finally,  for  Artillery  the  duty  positions  under  consideration  were  R  TRY 
XO,  How  SC,  155mm  GR,  and  155mm  CM. 

Discussion 


Not  unexpectedly,  the  predicted  benefits  of  paralleling  task  performance 
proved  to  be  substandtially  greater-  than  those  for  task  reallocation.  The  mean¬ 
ing  of  E  or  E  in  this  case  is  the  effectiveness  with  which  the  task  will  be  per¬ 
formed.  Predicted  results  agree  with  the  common  sense  inference  that  two 
neople  performing  the  same  task,  even  when  exhausted,  are  more  likely  to 
bring  it  to  a  satisfactory  conclusion  than  a  single  person. 

Predicted  changes,  if  any,  are  uniformly  positive  (incremental).  In 
some  cases,  the  increase  is  as  high  as  25  or  one  quarter  of  the  extent  of  the 
E -scale.  The  cases  in  which  no  improvement  is  predicted  are  uniformly  those 
in  which  there  is  no  room  for  improvement,  i.e.,  baseline  performance  is 
100.  The  maximum  of  incremental  performance  is  obtained  over  the  mid¬ 
range  of  deterioration.  With  very  extreme  deterioration  the  expected  im¬ 
provement  appears  slight.  The  practical  feasibility  of  committing  two  persons 
to  a  single  task,  of  course,  requires  a  management  evaluation. 

Sharing  Task  Performance 


Whereas  in  parallel  task  performance  the  given  task  is  performed  in¬ 
dependently  by  two  people  (performance  duplication),  in  task  sharing  some  steps 
are  carried  out  by  either  of  two  people.  Lacking  specific  information  about  who 
does  what,  it  can  be  assumed  that  for  any  component  step  of  performance  there 
is  a  50/50  chance  of  rectification  or  compensation  for  performance  inadequacy. 

Table  7.  6  presents  the  projected  effects  of  shared  task  performance  in 
the  same  tasks  considered  previously.  As  before,  the  first  column  following 
the  task  number  lists  the  original  value  of  E,  the  second  column  the  expected 
value  (Es),  and  the  last  column  indicates  the  amount  of  incremental  change 
(  A +)  in  E  as  a  consequence  of  shared  performance. 

Table  7.6  indicates  that  sharing  the  execution  of  a  task  also  provides 
considerable  benefit.  However,  the  benefit  is  less  than  that  for  performing  the 
task  in  parallel.  As  before,  the  improvement  tended  to  be  most  substantial 
over  the  mid-range  of  deterioration.  Ceiling  effects  (i.e.,  little  room  for  im- 
nrovement)  restricted  benefits  at  the  upper  extreme.  At  the  lower  extreme, 
these  benefits  may  be  too  insubstantial  for  practical  purposes.  Hence,  paral¬ 
leling  rather  than  sharing  performance  may  be  advisable. 
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I  able  i  .  (i 


Shaft'd  Tasks  I  Vi  dormant  c  tei'lV«-'s 


1 .  Mechanized  Infantry 


Task 

, ,  * 

Task 

— * 

No. 

E 

ks 

A+ 

No. 

E 

Es 

£+ 

G/CTL 

1 

52 

67 

15  SL 

33 

72 

85 

13 

2 

56 

71 

15 

34 

85 

94 

9 

3 

76 

88 

12 

35 

76 

88 

12 

4 

85 

94 

9 

36 

45 

59 

14 

7 

64 

78 

14 

37 

49 

64 

15 

9 

53 

68 

15 

38 

90 

97 

7 

13 

62 

77 

15 

39 

13 

19 

6 

14 

38 

51 

13 

42 

46 

60 

14 

15 

81 

92 

11 

- 

— 

_ 

_ 

16 

67 

81 

14  PL 

50 

59 

74 

15 

51 

73 

86 

13 

MTM 

18 

77 

89 

12 

53 

68 

82 

14 

19 

55 

70 

15 

54 

28 

39 

11 

20 

61 

76 

15 

55 

95 

99 

4 

21 

68 

82 

14 

56 

31 

43 

12 

22 

77 

89 

12 

57 

45 

59 

14 

23 

90 

97 

7 

62 

89 

96 

7 

24 

77 

89 

14 

65 

94 

99 

5 

25 

55 

70 

15 

71 

69 

83 

14 

26 

73 

86 

13 

75 

85 

94 

9 

27 

100 

100 

0 

— 

28 

82 

92 

10 

- 

_ 

_ 

_ 

29 

81 

92 

11 

- 

_ 

— 

30 

69 

83 

14 

- 

_ 

_ 

_ 

31 

90 

97 

7 

- 

_ 

_ 

32 

72 

85 

13 

- 

- 

- 

- 

2. 

Tank  Platoon 

TK  PL 

3 

60 

75 

15  TK  CDR 

30 

84 

94 

10 

4 

64 

78 

14 

33 

80 

91 

11 

5 

68 

82 

14 

35 

61 

76 

15 

6 

60 

75 

15 

40 

65 

79 

14 

7 

68 

82 

14 

- 

_ 

_ 

_ 

12 

80 

91 

11  TK  GR 

42 

89 

96 

7 

13 

80 

91 

11 

- 

_ 

_ 

14 

46 

60 

14  TK  CDR 

47 

100 

100 

0 

18 

68 

82 

14 

48 

100 

100 

0 

24 

37 

50 

13 

49 

100 

100 

0 

“* 

- 

- 

50 

100 

100 

0 

“ 

— 

- 

- 

57 

95 

99 

4 

- 

- 

58 

100 

100 

0 
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Table  7.6  (Com.  ) 


3.  FIST 


Task 

Task 

No. 

E 

Es 

A+ 

No. 

E 

Es 

A+ 

CHIEF 

5 

71 

84 

13 

41 

61 

76 

15 

6 

89 

96 

7 

42 

37 

50 

13 

8 

65 

79 

14 

43 

73 

86 

13 

9 

75 

88 

13 

45 

25 

35 

10 

10 

25 

35 

10 

46 

69 

83 

14 

12 

73 

86 

13 

47 

36 

49 

13 

14 

25 

35 

10 

48 

23 

32 

9 

15 

47 

61 

14 

49 

53 

61 

15 

16 

41 

55 

14 

50 

29 

4-i 

11 

20 

23 

32 

9 

51 

60 

75 

15 

21 

69 

83 

14 

52 

76 

88 

12 

22 

31 

43 

12 

53 

37 

50 

13 

23 

60 

75 

15 

54 

10 

15 

5 

24 

76 

88 

12 

55 

82 

92 

10 

25 

37 

50 

13 

56 

84 

94 

10 

26 

10 

15 

5 

- 

- 

- 

- 

27 

82 

92 

10 

- 

- 

- 

- 

29 

85 

94 

9 

- 

- 

— 

— 

FO 

35 

48 

63 

15 

- 

- 

- 

- 

37 

65 

79 

14 

- 

- 

- 

- 

38 

58 

73 

15 

- 

- 

- 

- 

39 

44 

58 

14 

- 

- 

- 

- 

40 

61 

76 

15 

- 

- 

— 

— 

4.  155mm  Artillery  Battery 

XO 

1 

80 

91 

11 

30 

58 

73 

15 

2 

61 

76 

15 

31 

71 

84 

13 

3 

76 

88 

12 

32 

59 

74 

15 

5. 

85 

94 

9 

33 

59 

74 

15 

6 

76 

88 

12 

34 

55 

70 

15 

HOW  SC 

9 

49 

64 

15 

CM 

37 

100 

100 

0 

10 

56 

71 

15 

38 

100 

100 

0 

11 

72 

85 

13 

39 

100 

100 

0 

15 

56 

71 

15 

40 

81 

92 

11 

16 

52 

67 

15 

'  41 

95 

99 

4 

42 

89 

96 

7 

GR 

18 

61 

76 

15 

43 

81 

92 

11 

19 

81 

92 

11 

44 

100 

100 

0 

20 

55 

70 

15 

45 

95 

99 

4 

21 

81 

92 

11 

46 

100 

100 

0 

22 

68' 

82 

14 

47 

89 

96 

7 

23 

68 

82 

14 

48 

72 

85 

13 

24 

75 

88 

13 

- 

- 

- 

- 

25 

68 

82 

14 

- 

- 

- 

- 

26 

72 

85 

13 

- 

- 

- 

- 

27 

79 

90 

11 

- 

- 

- 

- 

28 

68 

82 

14 

- 

- 

- 

- 

29 

84 

94 

10 

- 

- 

- 

- 
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Summary 


When  the  three  possibilities  of  restructuring  duty  responsibilities 
were  compared,  it  was  quite  evident  that  paralleling  of  task  performance 
should  provide  the  most  effective  method  of  restructuring.  1'he  improve¬ 
ments,  which  are  thus  attainable,  demand  that  a  price  (duplication  of  ef¬ 
fort)  be  paid.  This  price  is  attenuated,  as  are  benefits,  when  performance 
is  merely  shared  by  two  persons.  Redistribution  of  responsibilities  (task 
reallocation)  seemed  to  offer  the  least  promise  so  long  as  all  duty  positions 
in  question  are  equally  debilitated.  If  some  duty  positions  were  manned  with 
rested  (undeteriorated)  personnel  a  more  substantial  benefit  would  be  noted. 
However,  the  relative  magnitudes  of  improvements  obtainable  via  the  three 
approaches  would  remain  as  before. 
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C'HAl'TKh  V1U 

TRAINING  OPERATIONS  AM)  CONDITIONS 


This  chapter  deals  with  training  operations,  conditions 
and  patterns  designed  to  create  a  performance  capability  that 
is  maximally  resistant  to  degradation.  Five  general  training 
principles  particularly  applicable  to  this  purpose  are  out¬ 
lined.  Specific  recommendations  are  listed  and  related  to 
specific  critical  tasks.  Cross  training  considerations  and 
recommended  priorities  are  suggested. 


Training  is  perhaps  the  most  effective  of  ail  means  for  counter¬ 
acting  prospective  degradation  of  performance  resulting  from  contin¬ 
uous  operations.  Of  course,  the  realization  of  'he  counteractive  poten¬ 
tial  is  dependent  on  a  preparatory  period  in  advance  of  aetual  combat 
operations.  Training  is  an  anticipating  means  for  coping  with  perform¬ 
ance  degradation  rather  than  a  concurrent  management  technique.  As 
well  as  requiring  time,  the  realization  of  full  training  benefits  also  re¬ 
quires  propel’  training  operations  carried  out  in  the  proper  surrounding 
conditions. 


Overtraining 

Overtraining  refers  to  the  process  of  practicing  the  performance 
of  a  task  for  beyond  its  basic  mastery  until  its  execution  becomes; 

(1)  rapid 

(2)  highly  reliable 

(3)  automatic. 

The  "over"  in  overtraining  does  not  imply  excessive  or  unnecessary 
training.  It  implies  practice  beyond  the  point  of  initial  mastery. 

To  appreciate  the  importance  of  overtraining  or  continued  practice, 
consider  the  task  of  operating  an  automobile.  In  starting  the  car,  the 
novice  must  successively  think  about  depressing  the  clutch,  placing  the 
gear  shift  lever  into  neutral,  depressing  the  gas  pedal  (and  how  far),  en¬ 
gaging  the  starter,  and  so  forth.  By  contrast  the  experienced  driver  per¬ 
forms  all  of  these  operations  smoothly  in  an  integral  pattern,  and  without 
any  clear  or  specific  awareness  of  each.  Especially  when  tired,  tense,  or 
distracted,  the  novice  will  forget  one  or  the  other  component  operation, 
or  he  will  perform  them  in  the  wrung  order. 
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Ovet  training  leads  to  a  maximum  of  effi.  i.-n.  y  in  :a>K  pet  I'orm- 
ain reliable  execution,  ami  automat  1,  ;iy  of  performance.  The  a-  hie\  ■  ■- 

men'  of  hi  eh  automat  icity  of  performance  strongly  countera*  'in-  de¬ 
gradation  from  debilitating  factors  (e.g.,  fatigue,  s>r*  c .  .)  ir  •  h- • 
su r rounding  situation. 

Patterns  of  Practice 

Mere  repetition  of  task  performance  is  no',  m  itself,  a  g'ua rail' •  • 
that  t lie  desired  benefits  of  overtraining  will  be  obtained.  Task  porform- 
anee  mus'  be  praet.ieeii  under  all  eonditions  under  \vhi>  it  the  task  may  have 
to  be  performed,  t  or  example,  until  relatively  reeem  times,  rifle  marks¬ 
manship  training  look  plain;  on  a  rifle  range.  These  conditions  differ  oa ris¬ 
en  ly  from  those  encountered  in  combat.  Observed  performance  under  w:n- 
bat  conditions  fell  far  short  of  levels  observed  on  the  rifle  range.  There¬ 
fore,  changes  in  marksmanship  training  procedures  were  ins t ruled. 

Adequate  performance  by  individual  soldiers  in  isolation  does  not 
guarantee  adequate  performance  of  a  team  assembled  from  these  same 
soldiers.  .Similarly,  no  amount  o:  practice  of  a  task  in  isolation  assures 
ns  smooth  performance  in  tin;  context  of  preceding,  parallel,  and  succeeding 
tasks. 

Some  degree  of  forgetting  will  after;  even  a  task  mastered  to  a  high 
degree  of  automat  icily,  lot  example,  many  sports  and  r.  usual  instru¬ 
ments  deman  1  continual  practr  e.  At  the  same  time,  efficient  prai  tier 
should  concentrate  on  tho..e  tasks  or  aspects  of  task  performance  that  have 
not  yet  been  learned  or  learned  sufficiently. 

In  summary; 

®  Practice  critical  tasks  under  all  conditions  under 
which  they  may  have  to  be  performed. 

•  Practice  critical  tasks  in  all  of  their  contexts. 

•  Devote  appropriate  proportions  of  available 
time  (or  different  frequencies)  to  the  practice 
cn  more  anil  less  well  mastered  tasks  and/or 
combinations  of  tasks. 

Som»'  Useful  Training  Principles  and  Techniques 

In  conducting  training  operations  intended  to  forestall  or  attenuate 
performance  degradation  in  continuous  combat  operations,  the  points 
outlined  below  should  be  kept  in  mind.  These  recommendations  di  not 
constitute  an  exhaustive  list  of  training  principles  and  techniques.  Hath**:  , 
thev  *  onstituted  a  Listing  *>t  those  considered  to  be  most  relevant  for  •  :  .lin¬ 
ing  to  counteract  the  debilitation  accompanying  continuous  operation  . 
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o  Practice  In  AH  Degraded  Visibility  Conor  ions 

The  amount  and  the  organization  (patterns)  of  visual  mioi'iiunon 
available  to  the  trainee  will  differ  with  differing  visual  conditions.  Visi¬ 
bility  conditions  include  not  only  light  levels  (darkness,  twilight),  but  also 
fog,  smoke,  rain,  snow,  glare,  extreme  contrasts,  and  the  like.  There 
is  less  information  obtained  about  a  given  terrain,  for  example,  during  a 
dark  night  than  during  a  sunny  day.  Not  only  can  fewer  landmarks  be 
detected,  but  these  landmarks  themselves  will  look  different  and  the  over¬ 
all  visual  pattern  (i.  e.  ,  which  landmark  is  where  and  in  relation  to  what) 
will  be  different.  To  maintain  good  orientations,  trainees  must  become 
highly  proficient  at  relating  maximum  (clear  daylight)  visual  information 
to  reduced  visual  information  and  vice  versa. 


The  effect  of  bright  lights  such  as,  flares,  searchlights,  weapons' 
flashes,  etc.  on  dark  adapted  vision  also  requires  consideration.  Training 
should  aim  for  two  objectives; 

(1)  avoiding  flash  exposure  or  minimizing  it 

(2)  coping  with  the  transient  effects  of  flash  on  vision. 


Gradually  Increase  Severity  Of  Conditions  And  Difficulty  Of  Tasks 


Before  basic  mastery  of  a  critical  task  has  been  achieved,  the 
trainee  should  be  exposed  to  none,  or  as  few  as  possible  of  the  adverse, 
debilitating  factors.  After  that  basic  mastery  has  been  achieved,  these 
factors  should  be  gradually  introduced  into  task  practice. 


Just  as  there  should  be  a  gradual,  progressive  introduction  of 
debilitating  factors  so  should  there  be  a  gradual,  progressive  increase 
in  the  difficulty  (i.  e. ,  complexity,  precision,  rate  of  situation  change,  etc. ) 
of  each  critical  combat  task.  For  example.  Mechanized  Infantry  Task  No.  6 
requires  the  G/CTL  to  coordinate  his  fire  with  that  of  other  vehicles  and 
dismounted  elements.  The  "easy"  version  of  this  task  might  involve  one  or 
two  coordinating  elements,  only  one  or  two  targets,  and  these  targets  might 
be  unmistakable  enemy  targets.  The  "difficult"  version  might  involve  five 
coordinating  elements,  10  target  possibilities,  a  50/50  mix  of  friendly/enemy, 
rapid  changes,  and  so  forth. 

©  Maximize  Practice  Of  Vulnerable  Tasks 

Other  things  equal,  the  greater  the  frequency  with  which  a  task  is 
practiced,  or  the  greater  the  cumulative  amount  of  time  devoted  to  practice, 
the  more  thoroughly  it  will  be  learned,  i.  e.  ,  the  greater  the  automaticity, 
reliabilit.'  ,  and  rapidity  of  its  performance.  The  practical  question  is  how 
a  lot  of  p  notice  in  vulnerable  (subject  to  extreme  degradation)  tasks  can 
be  achieved  under’  the  worst  expected  conditions.  For  example.  Task 
No.  39  "Adjust  fire  as  necessary"  of  an  infantry  SL  is  of  this  type.  In  the 
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worst  case,  this  task  is  practiced  after  the  trainee  has  suffered  extreme 
sleep  loss,  disrupted  diurnal  rhythms,  is  performing  m  darkness,  and 
under  stress  (noise,  confusion,  etc.  ) 


Training  should  provide  planned  opportunities  for  prac  tice  of 
specific  tasks  rather  than  depending  on  the  chance  occurrence  of  conditions 
in  a  developing  exercise.  Once  the  trainee  is  in  the  exhausted,  confused, 
and  stressful  situation,  preplanned  repetitive  practice  can  be  provided. 

For  the  example  above  (Mechanized  Infantry  Task  No.  39),  the  SL  can  be 
asked  to  adjust  fire  again  and  again,  e.  g. ,  with  different  preplanned 
"enemy"  attack  patterns.  If  the  actual  situation  cannot  be  so  manipulated, 
some  degree  of  simulation  may  be  possible. 

Simulate  Critical  Features  For  Prac  tice 

An  adeouate  simulation  is  easiest  when  task  performance:  is 
primarily  dependent  on  reasoning,  numerical  manipulation,  decision 
making,  communication,  and  similar  cognitive  (intellectual)  effoits. 

When  abstract  information  (e.  g.  ,  target  locations,  types,  numbers,  etc.) 
is  received  over,  perhaps,  radio  telephone,  evaluated,  a  decision  reached 
and  communicated  (perhaps  again  via  radio  telephone),  very  tow  fidelity 
of  physical  simulation  is  sufficient.  It  may  even  suffic  e  to  provide  a 
series  of  preprinted  problems  to  which  a  response  must  be  formulated 
and  recorded  with  pencil.  It  will  be  recalled  that  cognitive  aspects  of  task 
performance:  are  the  most  vulnerable  ones. 


High  physical  fidelity  of  simulation  is  called  for  only  when  the  task 
in  question  is  primarily  of  a  sensory-  perceptual  -  motor  type.  For 
example,  acquiring  a  target,  aiming  and  firing  with  a  CAL  50  MG  call  for 
something  very  closely  resembling  a  CAL  50  MG  in  size,  configuration 
mass,  dynamics,  and  so  forth.  The  best  simulation  will  be  the  CAL  50  MG 
itself.  As  for  the  target,  a  "cardboard  cutout"  will  do  so  long  as  it  visually 
approximates  the  simulated  object.  Recall,  also,  that  tasks  of  this  type 
are  very  resistant  to  degradation  (though  vigilance  in  detecting  randomly 
appeal  ing  targets  is  not). 


Provide  Ample  Reinforcement  (Reward)  During  Practice 


The  technical  term  "reinforcement"  does  not  refer  to  a  strength¬ 
ening  of  performance  itself,  but  to  increasing  the  likelihood  that  some  item 
of  performance  will  reoccur  in  proper  form  on  subsequent  occasions. 
Reinforcement,  a  concept  similar  to  reward,  is  considered  a  fundamental 
requirement  for  effective  learning.  For  present  purposes,  reinforcement 
can  be  considered  in  terms  of  a  very  few  practical  possibilities. 
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Table  8.  1 


Specific  Training  Recommendations 


Training/Practice 

Applies  to: 

Mechanized 

Infantry 

Armor 

FIST 

Artillery 

Recommendations: 

Task  No. 

Task  No. 

Task  No. 

Task  No. 

Practice  task  when 
trainee  is  in  a 
state  of  extreme 
exhaustion  from  36+ 
hours  of  sleep  loss 

ALL 

ALL 

ALL 

ALL 

Practice  trials 

1.  3,  16,  20, 

19,  36,  43, 

7,  12,  36, 

18-30 

should  be  of  extend- 

26,  28,  30, 

46 

43 

ed  duration  so  as  to 
induce  fatigue  due 
to  task  activity 

32 

Schedule  task  prac- 

10-13,  35,  36, 

1,  2,  6,  7, 

3,  4,  6,  9, 

2,  3,  9,  11, 

tice  between  0200- 

39,  41,  42,  44, 

12-14,  16, 

10,  13-16,  20- 

15,  16,  18-34, 

0600 

51,  53,  54,  60, 

18,  22,  24, 

26,  28,  34, 

45,  47 

66,  71-74 

35,  39 

38,  40,  41, 
44-54 

Provide  for  some 

1,  18,  20,  26, 

47,  48,  53, 

15,  16,  18- 

practice  in  low  tem¬ 
peratures  (-10°C  to 
+5°C) ;  require  mod¬ 
erately  prolonged 
exposure  of  hands 
to  cold 

28,  30,  32 

54,  57 

29,  44,  45 

Practice  task  in  full 

1-7,  9,  11-16, 

3-7,  15,  16, 

5,  7-16,  20- 

2,  3,  9-11, 

daylight,  twilight. 

19-33,  35-37, 

18-21,  23, 

27,  35-55 

15,  16,  18-34 

darkness,  rain,  fog, 

39-44,  47,  49- 

24,  33,  35, 

with  smoke  present. 

51,  54,  57, 

36,  38,  40, 

etc. 

59-61,  63,  64, 
66,  68,  69, 
71-74.  76 

42,  43 

Provide  a  high  fre- 

3,  6,  14,  16, 

15,  18,  20, 

11,  39,  42 

■g|g£gggngg|j| 

quency  of  target  pos- 

19,  26,  30,  32, 

21,  33,  38, 

1 

sibilities  of  which 

41,  44,  46,  61, 

42,  43 

a  high  percentage 
are  actual  targets 

71-73 

Present  a  constantly 

1,  3,  6,  9,  14, 

15,  18,  20, 

11,  39,  42 

changing  mix  of 

16,  19,  20,  26, 

21,  33,  38, 

friendly/ enemy  target 

30,  32,  39,  41, 

42,  43 

possibilities  with 

44,  46,  61,  71- 

constantly  changing 
ratios  (at  times  7- 
10  target  choices) 

73 

Provide  for  varying 

1-4,  6,  9,  16, 

15,  19,  33, 

10-12,  14,  20, 

■  ■ 

contrast  ratios  of 

19,  26,  28,  30, 

34,  36,  38, 

22,  23,  25- 

targets/backgrounds 

32,  33,  44,  54, 

42,  43 

27,  36,  39, 

71,  73 

43,  45,  48- 
50,  51,  53,55 

( 
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Table  8.  1  (Com.  ) 


Training/ Practice 
Recommendations: 


Applies  to 


Mechanized 
Infantry 
Task  No. 


Armor 
Task  No. 


FIST 

Task  No. 


Artillery 
Task  No. 


1,  6,  16,  20,  19,  21,  36,  7,  36 

26,  28,  30,  32  38,  43,  46 


Assure  that  some 
target  movements  are 
over  very  short 
distances 


Require  trainee  to 
use  only  one  eye  as 
well  as  both  eves 


Arrange  exposure  to 
sudden  bright  light 
so  as  to  induce 
flash  blindness 


Require  landmarks 
established  in  day¬ 
light  recon  to  be 
used  at  night  and 
vice  versa 


Induce  stress  by  any 
one  or  all  of  these 
means : 

1.  loud  unpredictable 
noises 

2.  supervisory  pres¬ 
sure 

3.  deliberate  dis¬ 
tractions 

4.  requirements  for 
rapid  task  ex¬ 
ecution 


Maximize  the  quantity 
of  numerical  data 
to  be  processed  in 
this  task 


Progressively 
increase : 

1.  number  of  missions 

2.  number  of  changes 

3.  types  of  changes 

4.  countermands 


21,  38,  43, 


42,  43,  46 


7,  11,  12,  24,  I  1-7,  23,  24,  13-5,  8-10,  12,  3,  11 


29,  31,  35, 

36,  37,  40, 

42,  43,  47, 
49-51,  57,  60, 
69.  76 


12,  14-16, 
20-26,  33-35, 
37,  38,  45- 
54 


32-35,  42- 
55,  58 


1,  4,  8,  17, 
18-24,  31-34, 
42-48 


6,  11,  36,  42,  1,  2,  12-14  2-4,  26,  32-  41,  45,  46 

60,  63,  69  34,  54  48 


4,  17,  26,  27J4,  17,  40-47 
32-34,  54,  55  | 


Table  8.  1  (Cont.  ) 


Training/Practice 

Recommendations: 

Applies  to: 

Mechanized 

Infantry 

Task  No. 

Armor 

Task  No. 

FIST 

Task  No. 

Artillery 
Task  No. 

Progressively  intro¬ 
duce  incomplete  and 
inaccurate  data  that 
are  at  variance  (in¬ 
compatible  with) 
prior  or  other  con¬ 
current  information; 
also,  make  correc¬ 
tions  to  given  data 

11,  24,  35, 

50,  51,  60 

12-15,  18, 

32,  33,  42, 

43 

2-4,  11,  17- 
19,  30-34, 

39 

4,  17-29,  40 

Precede  terrain 
practice  with  pre¬ 
orientation  brief¬ 
ings  supported  by 
maps 

11,  35,  37, 

42,  43,  60, 

69,  76 

4-7 

5,  8,  9,  35, 
37,  38 

2,  3,  11,  15, 
16,  31-34 

Protract  practice 
over  an  extended 
sequence  of  loca¬ 
tions,  and  intro¬ 
duce  major  elements 
of  confusion  (shifts 
in  direction,  back¬ 
tracking) 

7,  12,  29,  40, 
43,  49,  76 

23 

8,  9,  37,  38 

31-34 

Progressively  in¬ 
crease  complexity  of 
map/chart  data  as 
their  reliability 
decreases 
simultaneously 

11,  24,  35-37, 
50,  51,  60, 

69,  75 

1-7,  13,  14, 
24,  35 

2-5,  8-12, 
14-16,  20- 
26,  32-35, 
37-43,  45- 
54 

3 1 —3  A 

Provide  trainees 
with  some  obsolete 
terrain  maps  that 
contain  inaccuracies 
and  discrepancies 

11,  35-37,  50, 
51,  60,  69,  75 

1-7,  13,  14, 
24,  35 

2-5,  8-12, 
14-16,  20-26, 
32-35,  37-43, 
45-54 

31-34 

Present  trainee  with 
rapidly  and  com¬ 
plexly  changing 
requirements 

6,  10,  13,  39- 
41,  43-47,  53, 
54,  57,  63,  64 
71-74 

16,  18,  22, 
23,  39,  40 

2-4,  6,  11, 

13,  17-19, 
32-34,  42 

A,  17,  39, 

41,  48 

Progressively  intro¬ 
duce  complex  con¬ 
straints  on  possible 
movement  patterns 

12,  15,  23,  29 
31,  37,  40,  43 
47,  49,  64,  76 

5,  23,  40 

Progressively  intro¬ 
duce  increasingly 
complex  decision 
factors 

10,  53,  66 

3-7,  16,  22, 
25,  39 

5,  13,  19, 

28,  35,  44 

6 

Table  8.  1  (Coat.  ) 


Training/Practice 

Recommendations: 


Progressively  in¬ 
crease: 

1.  kinds  of  infor¬ 
mation  sources, 
and 

2.  rate  and  synchro¬ 
ny  of  message 
arrival 


Provide  progres¬ 
sively  more  complex 
and  ambiguous  de¬ 
cision  data 


Progressively  in¬ 
crease  the  quantity 
and  complexity  of 
target  data 


Increasingly  deny 
requests  so  as  to 
force  search  for 
alternate  solutions 
to  problems 


y  de- 
ime 
react 
y  (e.g  , 

sud- 

arget 


Applies  to 


Mechanized 
Infantry 
Task  No. 


Armor 
Task  No. 


6,  55,  62,  65,  1,  2,  8,  9 

76 


FIST 
Task  No. 


1-4,  30-34 


Artillery 
Task  No. 


6,  10,  41,  43,  3-7,  11,  16,  5,  6,  11,  13,  6 

44,  47,  49,  22,  25,  37,  28,  35,  42, 

53,  54,  61,  39  44 

63,  64,  66, 

68.  70-74.  76 


6,  39,  44,  46,  1,  2,  12,  13,  6,  10-12, 

56,  61,  63,  14,  17,  18,  14-16,  20- 

71-75  24,  35  26,  42,  43, 

45-54 


52,  56,  62,  75  1,  2,  18  18,  19,  29, 

56,  58 


1-4,  14,  16, 
20,  26,  28, 
30,  32,  39, 
41,  44,  53, 
54,  71-73 


15.  20,  21,  42 

33,  37,  38, 

42,  43,  46 


Progressively  re¬ 
duce  the  permissible 
time  for  task 
completion 

13,  17,  29, 

38,  42,  50, 

51 

8,  10,  11, 

25,  26,  29, 
34,  41,  45, 
47-50,  53- 
55.  57.  58 

Provide  for  suf¬ 
ficient  noise  in 
communication  chan¬ 
nel  (e.g.,  radio 
telephone)  to  im¬ 
pair  communication 

6,  8,  48,  55, 
56,  58,  62, 

65 

1,  2,  8,  9 
23-28,  32, 

41 

Provide  for  various 
combinations  of  dis¬ 
tance  and  mutual 
visibility  of  com¬ 
municants  and  vary 
the  noise  level 

6,  17,  22,  39- 
41,  43,  44, 

46,  47,  49 

10 

1-4,  10-12, 
14-34,  42, 
43,  45-59 


22-24,  40 


1,  2,  9,  Il¬ 
ls,  17-21, 
25-30,  40, 
47,  48 


Table  8.  1  (Cont.  ) 


Applies  to: 

Training /Practice 
Recommendations: 

Mechanized 

Infantry 

Task  No. 

Armor 

Task  No. 

FIST 

Task  No. 

Artillery 
Task  No. 

Progressively  in¬ 
crease  the  complex¬ 
ity,  diversity 
and  ambiguity  of 
issues  to  be  co¬ 
ordinated 

6,  8,  22,  40, 
46,  48,  55, 

56,  62,  65, 

69,  76 

1,  2,  8,  27, 
28 

1-4,  30-34, 

57 

Arrange  for  in¬ 
creasing  complexity 
of  matters  to  be 
expressed  in  com¬ 
munication 

6,  8,  48,  55, 
56,  62,  65 

8,  17,  32 

27,  55 

Present  targets  and 
target  mixes  that 
approach  as  well  as 
retreat  from 
trainee's  position 
at  varying  speeds 

1,  3,  6,  14, 

16,  19,  20, 

26,  30,  32, 

39,  41,  44, 

46,  61,  71-73 

15,  18,  20, 
21,  33,  38, 
42,  43 

11,  39,  42 
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Vulnerability  And  Cross  Training  Priorities 


In  the  ideal  military  organization,  every  incumbent  of  every  duty 
position  would  be  competent  to  perform  each  and  every  duty  (task)  of  each 
and  every  other  duty  position.  This  would  help  to  assure  that  no  matter 
what  the  emergency,  there  would  be  someone  available  to  perform  some 
critical  task  or  to  help  in  its  performance.  Clearly,  the  ideal  is  not 
possible,  but  it  provides  a  goal.  The  degree  to  which  the  ideal  can  be 
approximated  is  constrained  by  factors  such  as  available  time,  competing 
requirements,  etc.  Within  these  constraints,  what  should  be  the  order  of 
priorities  for  cross  training? 

For  the  military  organization  pi  eparing  itself  to  meet  the  demands 
of  continuous  combat  operations,  these  priorities  should  be  determined 
most  heavily  by  specific  task  vulnerabilities  to  degradation.  For1  example, 
the  effectiveness  of  performance  (E)  in  certain  tasks  declines  not  at  all 
or  only  nominally  (e.g.  ,  Mechanized  Infantry  Task  No.  27,  Artillery  Task 
No.  36),  while  othere  promise  to  decline  very  severly  (e.g.  ,  Mechanized 
Infantry  Task  No.  44,  FIST  Task  No.  26).  The  complement  of  E,  1-E, 
expresses  the  magnitude  of  the  dec-line  or  the  degree  of  vulnerability  to 
degradation.  While  E  is  inversely  related  to  degradation,  1-E  expresses 
it  directly. 

The  absolute  degree  of  vulnerability  of  each  task  and  the  relative 
degree  within  a  duty  position  or  type  of  unit  (Infantry,  FIST,  etc. )  would 
seem  to  be  the  prime  indicator  of  necessity  and  urgency  for  cross  training. 
The  absolute,  as  well  as  relative  degree,  of  task  vulnerabilities  are  shown 
in  Figures  8.  1  through  8.4.  Within  these  tables,  tasks  are  categorized  by- 
type  of  unit  and  duty  position.  The  scale  of  vulnerability  appears  on  the 
left.  Next  to  each  scale  interval,  the  task  numbers  of  critical  tasks  falling 
in  that  interval  are  given. 

Mechanized  Infantry  Task  Vulnei  ability 

For  Mechanized  Infantry  units,  the  calculated  vulnerability  is 
highest  for  Task  Nos.  39,  44,  and  41  which  fall  within  the  responsibility 
domain  of  the  Squad  Leader's  (SL)  duty  position.  These  are  fire  direction 
tasks  requiring  primarily  complex  evaluation  and  rapid  decision  making. 

By  contrast.  Tasks  Nos.  5  and  27,  which  involve  firing  at  areas,  are 
minimally  vulnerable.  The  absolute,  as  well  as  relative,  vulnerability 
of  other  tasks,  which  fall  between  these  extremes,  are  readily  apparent 
in  Figure  8.  1. 
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VULNERABILITY  VULNERABILITY 


Armor  Ta.sk  Vulnerability 


The  pattern  of  vulnerabilities  for  tank  platoon  personnel  (Figure  8.  2) 
reflects  the  somewhat  higher  values  of  1-2  compared  to  infanti  y  duty  positions. 

As  might  be  expected,  the  highest  calculated  vulnerabilities  appear  for  the 
Tank  Platoon  Leader  (TK  PL)  w hose  overall  pattern  it  not  very  difffeivnt 
from  his  infantry  counterpart.  On  the  other  hand.  Tank  Commanders  (TK  ('J)h') 
are  for  less  -vulnerable  overall  than  SLs.  The  relatively  low  vulnerabilities 
of  tasks  performed  by  the  Tank  Gunner  (TK  Gil)  and  the  Tank  Loader  (TK  LI)  1-1) 
are  probably  due  to  a  lack  of  cognitive  or  vigilance  demand. 

LIST  Task  Vulnerabilitv 


For  LIST,  the  highest  calculated  vulnerabilities  occur  ( Figure  8.  3) 
for  the  adjusting  of  multiple  missions  whether  that,  task  is  performed  by 
the  FIST  Chief  (No.  2(1)  or  the  Forward  Observer  (No.  54).  To  the  extent 
to  which  identical  tasks  (e.g.,  adjust  fires)  are  involved,  the  patterns  for 
these  two  duty  positions  are  also  identical.  To  the  extent  to  which  the 
Fire  Support  NCO  acts  as  deputy  or  assistant  to  the  FIST  Chief  --  performs 
the  same  tasks  --  his  task  vulnerabilities  would  coincide  with  those  of  the 
FIST  Chief.  The  pattern  shown  for  this  duty  position  is  confined  to  those 
tasks  peculiar  to  it.  This  is  true,  simularly,  for  the  Radio  Telephone 
Operator  and  his  role  as  assistant  FO. 

Artillery  Task  Vulnerability 

Taken  as  a  group,  artillery  tasks  (i.  e.  ,  155mm  Howit/.er  Operator) 
appear  less  vulnerable  (Figure  8.  4)  to  degradation  than  those  of  the  preceding 
types  of  unit.  To  some  extent,  this  result  reflects  the  highly  proceduralizod 
and  practiced  character  of  artillery  tasks.  Possibly,  however,  the  calculated 
pattern  of  vulnerabilities  is  somewhat  attenuated  by  the  background  scenario 
against  which  the  tasks  are  assessed.  Presumably,  the  most  difficult  circum¬ 
stances  for  the  execution  of  these  tasks  would  occur  when  multiple  missions 
are  being  fil  ed,  interrupted,  redirected,  again  interrupted  and  redirected, 
and  so  forth.  At  the  same  time,  it  must  be  noted  that  extensive  cross  training 
of  gun  crews  is  already  a  standard  policy. 

Other  Determiners 


Though  the  absolute  and  relative  vulnerabilities  of  tasks  should  be  a 
principal  determiner  of  priority  for  cross  training,  it  should  not  be  the  only 
one.  Consideration  must  be  given;  also,  to  the  degree  of  importance  or 
criticality  of  each  task  (see  Tables  1.2  -  1.5). 

A  final  consideration  derives  from  economies  of  the  type  implied  by 
higher  and  lower  levels  of  the  same  MOS,  Assume  that  individuals  B  and  C 
are  both  candidates  for  cross  training  with  A.  If  C's  tasks  are  very  similar 
to  A's,  he  may  deserve  priority  over-  B  (tasks  less  similar),  because  he  is 
likely  to  master  A's  task  in  less  time  and  with  less  effort  than  B. 

471 


-r>e*z  /  ~ 


il 


raECIQIW  PAGE  BUNK  -  NOT  JlUKD' 


CHAPTER  IX 


SYSTEM  DESIGN  AND  PERFORMANCE  SUPPORT 


The  possibilities  offered  by  system  (re)design  and  by 
performance  supports  in  countering  human  performance  degra¬ 
dation  are  examined.  The  alternatives  or  combinations  of 
relief  of  demand  and  support  for  critical  abilities  are  de¬ 
scribed.  Examples  are  given.  Needs  related  to  required 
critical  abilities  are  listed  together  with  potential  means 
for  satisfying  these  needs. 

The  requirements  i'oi  human  performance  are  jointly  determined  by 
existing  conditions  and  by  the  established  system  (organization)  within  which 
each  person  functions.  Two  additional  categories  of  counteraction  can  be 
considered  for  counteracting  the  adverse  effects  of  coutmuous  operations; 

1.  reduce  system  demand 

2.  support  critical  abilities. 

In  the  first  approach,  the  requirements  for  sensing,  information 
processing,  or  motor  ability  a  re  diminished  so  as  to  reduce  the  required  ef¬ 
fort.  in  the  second  approach,  the  perceptual  and/or  motor  capabilities  of 
the  personnel  are  amplified  by  equipment,  and  the  information  processing 
load  is  shifted  in  part  to  devices  extraneous  to  the  person. 

The  distinction  between  these  two  approaches  exists  more  for  ease 
of  discussion  than  in  reality.  Also,  the  counteractive  measures  discussed 
in  this  chapter  must  not  be  considered  as  independent  from  those  presented 
in  previous  chapters.  Rather,  counteractive  provisions  need  to  be  planned 
and  implemented  in  an  integrated  fashion.  Performance  supports  must  be 
considered  while  restructuring  responsibilities  (or  vice  versa),  performance 
supports  also  affect  training  operations,  system  design  or  redesign  interacts 
with  both,  and  so  forth.  For  example,  a  simulator  incorporating  vehicle 
motions  and  vibration,  and  perhaps,  electronic  targets  and  scoring  might 
support  only  training  of  the  CAL  50  gunnel'.  Howevei  ,  the  acquired  ability 
to  compensate  for  erratic  vehicle  motion  strengthens  the  critical  ability 
"Dynamic  Precision"  in  actual  combat  operations. 

The  possibilities  for  effective  system  (re)design  and  for  performance 
supports  are  extensive.  Often,  the  desirable  change  or  support  may  be 
seemingly  very  minor.  Yet  the  effects  may  be  substantial.  Such  minor 
"fixes"  will  occur  to  the  inventive,  interested  person  familial'  with  his  own 
tasks  and  their  performance.  Such  inventiveness  and  initiative  should  be 
encouraged  locally  and  translated  into  practice,  although  with  subsequent 
evaluation  of  practicality  and  effectiveness. 
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System  Design 


A  system  is  the  integral  of  the  items,  information,  aetion  and 
organization  required  to  achieve  some  specified  outcome.  In  military  i  0111- 
bat,  objectives  are  the  redeployment  of  forces,  redistribut  ion  of  material, 
relocation,  eti  .  The  commander's  specification  of  who  is  to  move  to  where, 
with  what  resources,  for  what  purpose,  for  how  long,  and  so  on  can  be  com¬ 
municated  at  the  time  of  desired  execution,  or  it  c  an  be  preplanned.  Then, 
at  the  time  of  desired  execution,  the  communication  requirement  is  reduced 
to  "execute  maneuver  X.  "  All  this  is  not  new,  but  does  constitute  an  excellent 
example  of  system  design.  The  communication  demands  on  the  message 
originator  (commander)  as  well  as  those  on  the  reeipient(s)  are  sharply  re¬ 
duced  . 


In  anticipation  of  the  exhaustion  and  degradation  of  human  perform¬ 
ance  capabilities,  the  development  of  SOPs  assumes  critical  importance. 
However,  the  possibilities  for  system  design  are  by  no  means  fully  achieved. 
For  example,  SOPs  need  to  be  coded,  and  the  codes  must  be  well  learned. 

Also,  at  critical  times  they  must  be  communicated.  The  following  example 
of  efficient  code  development,  therefore,  is  pertinent  for  the  critical  abilities 
"Memory"  and  "Communication.  "  The  example  is  taken  from  a  Soviet  manual 
’’Military  Human  Factors  Engineering,  " 

Let  us  assume  that  we  must  remember  an  arbitrary  code  number  A 
2-12-85.  Memorization  of  the  seines  A/ 2/  1/2/  8/5  requires  storage  of  21.5 
bits  of  information  (the  bit  is  a  measure  of  information  amount).  Memorization 
in  the  form  of  A/2/ 12/85  reduces  this  very  slightly  to  21.  3  bits.  If  the  A  is 
replaced  by  the  number  "l"  and  digits  are  grouped  by  threes,  thus,  121/  285, 
the  information  storage  requirement  drops  to  19.  6  bits.  But,  a  further  re¬ 
design  of  the  code  to  "twice  twelve"  or  (2)12/85  achieves  a  maximum  reduction 
to  16.3  bits. 

For  some  situations,  SOPs  will  not  have  been  developed  and  verbal 
messages  must  be  formulated.  The  demands  on  the  communication  ability 
of,  both,  message  originator  and  recipient  will  be  reduced,  if  messages  are 
composed  from  a  limited,  standard  vocabulary.  The  smaller  the  set  of  pos¬ 
sible  message  elements  (words),  the  easier  is  formulation  and  comprehension 
of  the  message. 

While  the  examples  given  here  were  drawn  from  the  context  of  com¬ 
munication  and  memory,  this  should  not  be  thought  to  represent  all  of  system 
design.  All  facets  of  systems  can  be  improved  to  reduce  demands  on  critical 
abilities.  Nor  should  a  single  round  of  improvements  be  thought  to  exhaust 
the  virtually  infinite  number  of  possibilities.  System  improvement  should  be 
a  continuing  process  of  "chipping  away"  at  error  sources. 
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Performance  Supports 


If  system  (re)design  is  analogous  to  reducing  the  w  eight  of  an  object , 
performance  support  is  analogous  to  providing  a  lever.  Hither  'he  human 
capability  is  amplified  by  a  device,  or  the  demand  is  advantageously  divided 
between  the  person  and  the  supporting  device.  For  example,  even  when  a 
highly  efficient  rode  has  been  developed,  a  code  list,  or  a  note  pad  will  relieve 
the  memory  demand  on  the  person. 

Performance  supports  already  exist.  For  example,  binoculars  and 
night  vision  devices  (NVDs)  are  in  widespread  use.  Certain  performance 
supports  are  available  from  standard  Army  stock  through  its  supply  system. 
Others  may  require  special  procurements.  Still  others  can  be  specified 
functionally,  but  realizations  remain  to  be  developed. 

belief/ Support  for  Critical  Abilities 

Because  the  circumstances  generated  by  and  inherent  in  continuous 
operations  serve  to  diminish  or  depress  abilities  important  to  the  performatn  < 
of  critical  combat  tasks,  it  becomes  especially  important,  to  support  these 
abilities.  System  design  and  performance  support  possibilities  are  outlined 
and  exemplified  below.  These  suggestions  have  been  categorized  by  principal 
supported  ability,  but  many  schemes  and  devices  cut  across  these  categories. 
The  list  is  not  exhaustive.  Rather,  it  is  intended  to  stimulate  the  creative 
initiative  of  those  most  intimately  familiar  with  what  is  needed. 

Definitions  given  hereafter  for  the  various  abilities  are  the  same  as 
those  given  in  Chapter  I.  They  are  repeated  for  convenient  reference. 


Communication- -the  ability  to  transfer  required  and/or 
relevant  information  in  proper  depth  and  scope  at  the 
the  proper  time. 


Need 

Potential  Realization 

1.  Prompts  for  the  (likely)  message 
elements  in  their  appropriate 
order(s). 

1.  Check  lists  of  standai’d  message 
elements,  i.  e. ,  prompts. 

2,  All  nonredundant  or  variable 
message  elements  need  to  be 
recorded  and  repeated. 

2.  Standaid  messages  in  standard 
formats  requiring  only  variables 
(blanks)  to  be  filled  in. 

3.  Method  for  separating  and  coding 
message  categories  as  to 
importance,  type,  urgency,  etc. 

3.  Precede  message  transmission  with 
clearly  and  easily  identifiable  marker 
signal  (e.g. ,  beeps  of  distinctive 
pitch). 

4.  Minimum,  adequate  standard 
vocabulary. 

5.  Nonverbal  communication 
channels. 

5.  Visual  signals;  also,  electro-cutaneous 
("touch")  communication  device. 

Dynamic  Precisioa--the  ability  to  maintain  body 
balance  and  make  accurate  aiming  movements  while 
the  body  is  in  motion 


Need 

Potential  Realization 

1. 

Stabilization  and  damping  of 
motions  in  the  platform  on  which 
the  person  stands. 

1. 

Rapid,  electronic/ hydraulic  dampers 
(shock  absorbers)  for  shooting 
platforms  in  vehicles. 

2. 

Stabilization  and  damping  of 
weapon  used  by  a  person. 

2. 

Rigid  frame  work  to  brace  person 
and/or  plastic  air  bag  for  use  as 
rifle  rest. 

3. 

Practice  under  dynamic  conditions 

3. 

Simulator  incorporating  vehicle 
dynamics  to  allow  training  in 
accurate  fire  when  vehicle  is 
tilting  or  vibrating. 

- .•  ' 


477 


Hearing --the  ability  to  detect  and  identify  significant  sounds 
amid  competing  sounds 


Need 

Potential  Realization 

1. 

Attenuate  noise  and  especially 
masking  noises. 

1. 

Rubber  ear  canal  plugs  or  sound 
reducing  over-the-ear  protection/ 
head  phones. 

2. 

Amplify  faint  sounds  and/or 
portions  of  the  audible  spectrum. 

2. 

On-ear  or  in-ear  hearing  aids 
incorporating  filters  adjustable  to 
sound  signatures  of  threat  forces 
equipment. 

3. 

Clip  peaks  of  electronically 
transmitted  vocal  signals  and/ or 
reduce  high  and  low  frequency 
components. 

3. 

Clipping  and  hi-lo  filters. 

4. 

Assure  clarity  of  transmitted 
verbal  signals. 

4. 

Midrange  sensitive,  directionally 
shielded  microphones. 

5. 

Method  for  providing  redundant 
information  thr  ough  other  sense 
modalities. 

5. 

Hand  signals,  light  signals, 
cutaneous  (touch)  signals. 

6. 

Means  for  accurate  classification 
on  basis  of  auditory  information. 

6. 

Hand  held  spectrum  analyzer 
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Memory--the  ability  to  remember  (recognize  and/or  recall) 
information  such  as  words,  pictures,  and  procedures 


Need 

Potential  Realization 

1.  Encode  information  to  be 

remembered  (recognized  or 
recalled)  efficiently. 

1 

1.  Develop  efficient  codes,  message 
schemes,  vocabularies,  etc.  and  or 
overtrain  (overlearn)  SOPs,  message 
schemes,  etc. 

2.  Maximize  recognition  and 

minimize  active  recall  require¬ 
ments. 

2.  Provide  quick  look  check  lists, 
reference  manuals,  pictures,  or 
charts. 

3.  Means  external  to  the  person  for 
information  storage  and  retrieval. 

3.  Note  pad,  (micro)-cassette 
recorder,  printing  terminal  to 
receive  and  print  incoming 
information. 

4.  Means  for  regenerating 

information,  instead  of  storing 
it. 

4.  Nomographs,  slide  rules,  curves. 

Numerical  Facility--the  ability  to  add,  subtract,  multiply, 
and  divide  numbers  (including  when  they  are  part  of  other 
questions  such  as  finding  percentages  or  cosines) 


Need 

Potential  Realization 

1.  Need  to  minimize  or  eliminate 
requirements  for  "mental” 
arithmetic. 

1.  Hand  held  calculators;  sets  of 
"rules  of  thumb"  for  checking 
calculations. 

2.  Need  to  reduce  requirement  for 
correctly  ordering  problem 
solution  steps. 

2.  Calculator  preprogrammed  for 
standard  numeric  problem  types. 
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Orientation- -the  ability  to  orient  and  find  one's  way  about 
in  three  dimensional  space  as  well  as  assessing  the  location 
of  objects  in  that  space 


Need 

Potential  Realization 

1. 

Means  for  abstracting  and 
recording  the  position  of  critical 
points. 

i. 

Maps  and  charts,  plexiglass  slate, 
grease  pencils,  and  wiping  rag. 

2. 

Means  for  determining  distance 
and  direction  of  movement. 

2. 

Compass,  pedometer. 

3. 

Representation  of  surrounding 
space,  objects  in  it  and  the 
orienting  person's  momentary 
position. 

3. 

CRT  or  similar  terrain  display  with 
blip  marking  present  position 
(e.  g. ,  driven  by  on-board  computer 
in  APC,  task,  etc. ) 

4. 

Practice  in  maintaining  orientat¬ 
ion. 

4. 

Proving  ground  or  simulated  battle 
field  for  training  in  orientation 
maintenance. 
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Perceptual  Speed --the  ability  to  compare  letters,  numbers 
objects,  pictures,  situations  or  patterns,  present  or 
remembered,  both  quickly  and  accurately. 


Need 

Potential  Realization 

1.  Facilitate  mainly  visual  compar¬ 
isons  of  actual  and  remembered 
objects  (targets). 

1.  Provide  line  drawings  and/or 
silhouettes  of  enemy  equipment 
with  distinctive  features 
emphasized;  provide  pictorial 
representation  of  similar  appear¬ 
ing  friendly  and  enemy  equipment 
(BMD,  tanks,  aircraft)  overlaid 
or  overlayable  on  each  other; 
also,  from  various  angles  of  view. 

2.  Means  for  detecting  change  and 
amount  of  change  for  defined 
situations. 

2.  Computer  driven  status  display 
showing  (at  option)  only  changing 
elements  plus  duration  or  distance 
of  change. 

Hea  sprung  --the  ability  to  apply  rules  to  problems  and  to 
di  rive  answers  or  decisions,  or  to  combine  units  of 
information  to  form  a  rule  or  to  produce  a  set  or  rules 
necessary  to  arrange  things  or  actions  in  order. 


Potential  Kealization 


Steps  leading  to  solution  -  in 
their  proper  order  -  outlineu 
on  paper  (booklet,  cards,  etc.  ); 
prompts  associated  with  each 
step  and  which  call  for  users  to 
furnish  the  required  data  (numbers, 
observations,  quantities,  etc.); 
decision  trees  in  printed  forra-- 
user  needs  only  to  choose  correct 
branch  at  each  decision  point. 

On-board  micro-computer  (in 
APC,  tank,  etc. )  preprogrammed 
for  most  standard  combat  decision 
problems;  user  specifies  problem 
type  and  furnishes  input  data. 


War  gaming  boards  for  use  at 
unit  level 


Need 


1.  Solution  aids  for  various  classes, 
(kinds)  of  problems  encountered 
in  combat  operations. 


2.  Decision  aids  to  calculate  utility 
(i.  e. ,  comparative  desirability) 
of  competing  courses  of  action, 
or  of  probability  of  class  member 
ship  of  observed  object  (e.g,  , 
friendly  vs  enemy  target). 

3.  Practice  in  realistic  problems. 
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Vision- -the  ability  to  detect  visually  objects  and  relations 
among  objects  such  as  movement  or  relative  distances 


Need 

Potential  Realization 

i. 

Amplify  distance  vision 

1.  Binoculars;  miniature  ("hand 
held")  radars 

2. 

Enhance  target  contrast 

2.  Polarizing  and  similar  types  of 
optical  filters 

3. 

-Shift  or  alter  colors 

3.  Red,  green  yellow,  blue  optical 
filters 

4. 

Amplify  night  or  dark  vision 

4.  Night  vision  devices;  miniature 
("hand  held")  radars 

5. 

Amplify  evident  movement 

5,  Optic-1  lenses  which  distort  and, 
therefore,  enhance  angular  dis¬ 
placement  of  moving  objects 

6. 

Reference  frame  for  field  of 
vision 

6.  Standard  grid  or  transparent 
medium  at  standard  distance 
from  eyes  to  aid  in  judging 
vertical  and  lateral  distances 
and  angles 

r  r~ 
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CHAPTER  X 


WORK  REST  SLEEP  MANAdEMENT  ^ 


The  effects  of  progressive  sleep  deprivation  on  hunan 
performance  are  summarized.  Types  of  tasks  most  affected, 
duty  schedules,  recovery  requirements,  and  similar  matters 
are  discussed  as  well  as  listed  in  tabular  form.  Recom¬ 
mendations  for  rest  and  sleep  discipline  are  presented. 


The  elicit  of  sleep  loss  on  pel  for  mu  nee  varies  widely  trom  sseir  la  ll\ 
no  effort  to  an  almost  complete  breakdown  in  peri'ormani  As  s'u'ed  earlie:  , 
the  effeeis  are,  a  function  of  many  factors,  including  ‘lie  litiiivioual  e.\perien<  * 
inf*  the  sleep  loss,  the  time  (phase)  in  the  diurnal  cycle,  the  umiviyv  prior  to 
and  duiing  the  sleep  loss  period,  the  performance  reserves  remaining  avail¬ 
able  to  the  individual,  and  the  nature  of  the  work  briny  performed. 

Task  inti  rest  and  Complexity 


Within  broad  limits,  the  crucial  variable  in  predicting  the  extent  to 
which  sleep  loss  will  affect  performance*  is  the  factor  of  interest.  The  impact 
of  sleep  loss  is  more  pronounced  when  the  tasks  involved  cease  to  evoke 
interest.. 

In  general,  performance  on  monotonous  tasks  involving  relatively 
simple  skills  deteriorates  markedly  as  a  result  of  acute  sleep  loss  greater 
than  24-hours  duration.  This  lends  lo  be  less  true  as  the  tasks  become  highly 
automatic.  Monotonous  'asks  requiring,  for  example,  detection  of  faint  or 
low  level  signals  (e. g. ,  targets  on  a  radar  scope)  over  several  hours  frequently 
show  performance  decrements  greater  than  50  per  cent  of  initial  capability. 
Increasing  task  complexity  to  the  extent  that  it  may  serve  to  increase  interest 
without  raising  difficulty  to  too  high  a  level  may  often  result  in  less  severe 
sleep  loss  effects. 

Simply  increasing  task  complexity,  however,  (such  as  by  promoting 
uncertainty)  without  a  concurrent  increase  in  interest  will  result  in  greater 
performance  decrement  after  sleep  Loss.  At  the  same  time,  interesting  tasks 
such  as  games  or  challenging  tasks  in  which  the  participant  knows  how  well  he 
is  doing  and  which  involve  common  perceptual-motor  skills,  appear  resistant 
to  tile  effects  of  sleep  loss  for  periods  of  as  much  as  fit)  hours. 


IJ  The  content,  of  this  chapter  is  adapted  from  a  report  prepared  by  D.  P.  Wood  war 
(Office  of  Naval  Research)  and  Captain  P.  D.  Nelson  (Naval  Medical  Research 
Development  Command)  for  The  Technical  Cooperation  Program  (Australia, 
Canada,  I  K,  US). 
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Difficult  tasks,  those  defined  as  involving  high  work  load,  will  be 
more  sensitive  than  easy  tasks  to  the  effects  of  sleep  loss.  One  must  be  aware 
of  interaction  effects  here,  since  a  difficult  but  interesting  task  probably  will 
be  less  affected  than  an  easy  but  monotonous  task. 

Type  of  Task 

The  type  of  task  in  which  the  individual  is  engaged  is  a  significant 
factor  in  judging  sleep  loss  effect.  Conditions,  such  as  extended  periods  of 
time  spent  on  the  task  without  rest  or  change  of  pace,  are  another  significant 
factor.  Tasks  that  tend  to  be  repetitive,  less  immediately  rewarding  and  less 
interesting,  are  also  most  likely  to  show'  performance  decrement  as  time  on 
task  increases  and  rest  periods  or  breaks  in  routine  are  decreased  or  not 
permitted  at  all. 

It  is  not  advisable  to  ask  individuals  to  learn  new  things,  e.  g.  ,  fads 
of  a  disc  rete  nature,  until  they  have  fully  recovered  from  sleep  loss  of  24 
hours  or  more.  Experimental  data  clearly  show  impairment  in  acquisition 
and  immediate  recall  of  newly  learned  material.  At  the  same  time,  a  24 -hour 
sleep  loss  appears  to  have  little  effect  on  the  recall  of  material  which  was 
learned  previously.  The  fact  that  skills  which  have  achieved  the  status  of 
being  almost  automatic  or  "second  nature"  suffer  less  from  the  effects  of 
sleep  loss  than  do  newly  learned  skills  suggests,  of  course,  that  the  individual 
be  very  well  trained  in  the  execution  of  whatever  tasks  he  will  be  expected  to 
perform  if  the  sleep  loss  effects  are  to  be  minimized. 

In  one  study,  after  lour  days  and  nights  without  sleep,  subjects  were 
unable  to  read  completely  a  sentence  of  more  than  30  words;  they  would  lapse 
before  finishing  it.  A  consistent  finding  in  studies  involving  sleep  loss  is  the 
occurrence  in  perceptual  performance  of  brief  intermittent  lapses  that  increase 
in  both  frequency  and  duration  as  sleep  loss  progresses.  A  lapse  is  defined  as 
a  pause  that  is  more  than  twice  as  long  as  the  average  or  typical  time  taken  to 
respond. 


The  specific  effect  of  lapses  on  performance  varies  with  the  proper¬ 
ties  of  the  task  and  with  the  task  environment.  In  self-paced  tasks  (i.  e.  ,  those 
in  which  the  worker  sets  the  pace  of  responding)  speed  of  response  seems  to  be 
critical:  the  person  tends  to  slow  down  while  maintaining  high  accuracy,  lti 
work-paced  tasks,  errors  appear  to  be  the  critical  measure.  In  such  situations, 
errors  tend  to  be  of  omission  or  missed  signals. 

As  sleep  loss  continues,  errors  appear  progressively  earlier  in  the 
task  and  the  benefits  of  breaks  become  increasingly  short-lived.  Extensive 
data  from  laboratory  and  simulated  work  sessions  have  recently  been  further 
supported  by  data  involving  real  highway  driving  tasks;  after  sleep  loss,  the 
same  sorts  of  effects  are  found  in  that  more  road  signs  are  missed,  normally 
detected  and  avoided  obstacles  (such  as  tires  in  the  roadway)  are  struck  more 
often,  and  weaving  (or  inadvertent  lane  changing)  increases. 


486 


Sleep  loss  has  a  differential  effec  t  on  various  aspects  of  the  communi¬ 
cation  tasks  that  have  come  to  play  an  increasingly  important  rote  in  most 
systems.  In  giving  instructions,  the  time  required  for  sending  information 
increases  with  sleep  loss;  the  number  of  errors  made  also  increases  signif¬ 
icantly,  although  these  errors  typically  are  corrected.  On  the  other  hand,  in 
receiving  instructions,  errors  of  omission  increase  significantly  with  sleep 
Loss. 


Mission  Duration 


How  long  it  is  possible  to  continue  working  before  performance  decre¬ 
ment  sets  in?  As  with  most  questions  of  this  sort,  there  is  probably  no  single 
answer  that  will  apply  to  everyone  under  all  conditions  and  work  situations. 
There  is,  however,  an  adequate  body  of  data  which  indicates  that  during  periods 
of  36  to  43  hours  of  continuous  work,  with  no  sleep,  and  a  work  period  beginning 
between  0800  and  1200,  major  performance,  decrements  first  appear  after 
approximately  18  hours.  This  coincides  with  the  low  segment  of  the  typical 
diurnal  cycle  which  occurs  at  about  0200-0600  hours. 

It  is  important  to  note  the  specificity  of  the  starting  time  and  the 
condition  of  continuous  work.  Measures  of  sleep-loss  duration  are  based  on 
reports  of  the  hours  of  prior  wakefulness  and  16  or  18  hours  of  wakefulness 
are  daily  experiences  for  many  of  us.  Continuous  work,  however,  is  probably 
less  frequently  encountered.  Different  starting  times  will  result  in  different 
times  of  decrement  appearance,  most  likely  determined  in  part  by  the  phasing 
of  the  diurnal  rhythm.  Experimental  data  from  studies  involving  periods  of 
36  to  38  hours  or  continuous  work  with  no  sleep  suggest  that  performance  is 
particular  ly  sensitive  to  the  fluctuation  of  diurnal  rhythm. 

Performance  during  continuous  work  generally  appeal's  to  show 
increasing  impairment  as  the  number  of  hours  spent  awake  increases,  but 
the  impairment  is  subject  to  a  superimposed  variation  from  the  influence  of 
diurnal  rhythms.  Again,  individual  differences  are  great,  as  is  the  influence 
of  the  type  of  task.  Individual  curves  will  quite  often  show  rather  sharp  per¬ 
formance  decrements  at  various  points,  following  sleep  loss  of  24  hours  or 
more.  However,  these  points  are  not  consistent.  A  useful  guideline  may 
well  be  to  expect  fairly  steady  performar  e  decrement  as  the  number  of  hours 
awake  increases,  with  worst  performance  most  frequently  found  between  0200- 
0600  hours. 

In  a  simulated  work  situation  involving  a  number  of  different  tasks, 
it  was  found  that  average  performance  dei  rements  as  great  as  40  per  cent 
below  baseline  levels  can  be  expected  toward  the  end  of  a  48-hour  period  of 
continuous  work  with  no  sleep,  breaks,  or  catnaps.  Typically,  the  poorest 
performance  can  be  expected  during  the  early  morning  hours  (0200-0600);  the 
performance  will  be  especially  poor  if  the  end  of  a  48-hour  sleep  loss  period 
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occurs  during  these1  early  morning  hours.  It  should  be  noted  that  the  dei  remeiv 
is  referenced  to  baseline  performance,  which  itself  may  not  represent  the  best 
possible  performance.  Thus,  in  terms  of  absolute  performance  change  (e.  g.  , 
total  number  of  targets  not  detected,  rather  than  the  number  below  average), 

’he  decrement  could  be  much  greater.  Note  should  be  taken  that  values  of  the 
effectiveness  index  (E)  throughout  these  Guidelines  reflect  precisely  such  a 
decline  from  baseline  (routine,  normal)  performance  rather  than  an  ideal  of 
"best  possible"  performance. 

A  critical  factor  affecting  performance  after  periods  of  sleep  loss  is 
the  uninterrupted  length  of  time  that  the  same  task  stimuli  occur  and  the  same 
response  is  required,  in  a  sense,  this  observation  is  consistent  with  the 
above  observations  regarding  task  duration  and  inherent  interest,  in  that  tasks 
involving  the  same  stimuli  and  responses  are  more  likely  to  be  repetitive  and 
boring. 


The  performance  impairment  associated  with  sleep  loss  is  accentu¬ 
al  ed  as  a  function  of  time  on  task  during  the  continuous  operation  of  a  single 
task.  There  is  an  interaction  betv  een  task  duration  and  sleep  loss  in  that  the 
effects  of  acute  sleep  loss  are  generally  greater  for  longer  duration  tasks. 
Experimental  data  indicate  that  following  one  night  of  sleep  loss,  performance 
will  tend  to  "bottom  out"  after  about  30  minutes  time  on  task,  and  will  show 
relatively  little  additional  impairment  during  the  next  3  0  minutes. 


There  are  data  which  indicate  that  lapses  similar  to  those  resulting 
from  sleep  loss  also  occur  under  fatigue  resulting  from  extended  periods  of 
time  on  a  given  task  without  rest  or  change  of  pace.  This  may  be,  in  part, 
a  function  of  the  type  of  task  and/or  the  variation  or  lack  thereof  in  the  task. 
Breaks  in  a  task  appeal'  to  delay  the  occurrence  of  sleep  loss  induced  perfor¬ 
mance  lapses  until  the  later  stages  of  the  work  period.  Such  breaks  apparently 
help  to  return  performance  lapses  until  the  later  stages  of  the  work  period. 

Such  breaks  apparently  help  to  return  performance  to  the  initial  level.  Perfor¬ 
mance  shortly  after  the  break,  however,  again  shows  a  decrement. 

In  general,  lapses  resulting  from  sleep  loss  are  strongly  affected  by 
stimulus  monotony  in  that  the  more  monotonous  tasxs  seem  to  be  related  to 
more  frequent  lapeses.  At  present,  it  is  not  clear  if  this  sort  of  lapse  has 
the  same  underlying  dynamic  characteristics  as  those  found  with  more  varied 
stimulation. 

As  sleep  loss  increases,  performance  becomes  more  uneven,  W'ith 
periodic  lapses  in  efficiency  being  more  characteristic  than  a  continuous  depres¬ 
sion  of  performance.  This  follows  from  the  basic  idea  that  if  a  lapse  were  to 
occur  at  the  time  a  target  was  to  be  detected,  the  target  would  be  missed. 


J 


488 


R ('action  time  rclVt's  to  the  interval  between  the  appearance  of  somr 
signal  for  action  (e.g.,  appearance  of  a  target)  anil  the  initiation  of  action 
appropriate  to  that  signal.  Sleep  loss  persistently  produces  an  ltn  reuse  in 
reaction  time  that  is  reflected  in  progressively  greater  unevenness  of  perform¬ 
ance,  and  in  an  increase  in  the  variability  of  the  reaction-time  distribution. 

Increases  in  reaction  time  are  strongly  related  to  increasing  hours 
of  sleep  loss;  alter  78  hours  without  sleep,  average  reaction  time  is  twice  as 
long  as  that  noted  on  the  day  immediately  prior  to  the  start  of  the  mission.  The 
word  "average"  is  emphasized  for  a  reason;  when  the  best  reaction  time 
responses  are  examined,  it  seems  clear  that  these  increase  only  slightly  over 
baseline,  while  the  poorest  performance  become  consistently  worse.  There¬ 
fore,  when  all  the  reaction  times  are  evaluated,  the  average  tends  to  increase 
or  become  longer. 

Many  work  situations  will  involve  more  than  one  task.  When  this 
happens,  one  of  the  tasks  is  usually  considered  primary  either  by  the  investi¬ 
gator  or  by  the  subject.  If  the  work  is  such  that  it  is  at  or  near  the  performance 
load  capability  of  the  operator,  then  performance  on  additional,  or  secondary, 
tasks  will  be  especially  susceptible  to  the  deleterious  effects  of  fatigue  and  sleep 
loss.  The  operator  will  attempt  to  maintain  his  level  of  performance  on  the 
primary  task  at  the  expense  of  poorer  performance  on  secondary  tasks.  There 
are  data,  however,  which  suggest  that  when  all  tasks  are  weighted  equally  in 
importance,  then  performance  decrements  on  all  tasks  will  be  about  the  same. 

As  noted  above,  there  are  wide  individual  differences  in  the  kind  and 
degree  of  performance  degradation  resulting  from  sleep  loss.  The  relation 
of  these  differences  and  of  the  effects  to  intelligence  and  personality  has  been 
repeatedly  investigated.  No  relationship  has  been  found.  Intelligence,  educat¬ 
ion,  background  do  nothing  to  diminish  the  adverse  effects.  Sleep-loss  also 
seems  to  have  a  negative  effect  on  mood  or  disposition,  as  evidenced  by  self- 
reports  of  increased  feelings  of  hostility,  irritability  and  depression.  However, 
this  may  be  as  much  the  result  of  the  individual's  attitude  toware  the  situation 
as  of  the  sleep-loss  as  such. 

A  summary  of  this  information  appears  in  Tables  10.  1  and  10.  2. 

Amount  of  Sleep-Loss  Required  to  Degrade  Performance 

How  soon  can  the  effects  enumerated  in  Table  10.  2  be  expected  to 
manifest  themselves?  How  much  sleep  can  men  go  without  before  performance 
is  degraded?  Table  10.3  summarizes  the  available  information  pertinent  to 
these  questions. 
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Table  10.  1 

Tasks  Most  Vulnerable  to  Sleep- Loss  Effects 

•  Uninteresting  and  monotonous  tasks 

•  Tasks  that  are  new  or  require  learning  on  the  job 

•  Work-paeed  tasks  (as  opposed  to  self-paced  tasks) 

•  High-workload  tasks  that  require  time-sharing  with 
other  primary  and  secondary  tasks 

•  Tasks  that  require  continuous  attention  and  steady 
performance 

•  Tasks  in  which  the  worker  has  little  feedback  on  his 
performance 

•  Tasks  with  heavy  cognitive  components  (reasoning, 
problem  solving,  decision  making,  evaluating  informat¬ 
ion 

Table  10.  2 

Types  of  Performance  Degradation  Most 
Likely  from  Sleep  Loss 

•  Slower  reaction  time,  increased  time  to  perform  known 
tasks 

•  Short-term  memory  decrement,  impairment  in  speed 
of  learning 

•  Impairment  in  reasoning  and  complex  decision  chain 

•  Errors  of  omission,  lapses  of  attention 

•  Increased  feelings  of  fatigue,  irritability.,  depression 

•  Erratic  performance  or  increased  variability  in 
proficiency 
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Table  10.  3 

Amount  of  Sleep  Loss  Required 
to  Degrade  Performance 

•  24  hours  on  routine  and  monotonous  tasks  or  new 
skills 

•  36-48  hours  on  most  tasks  involving  cognitive  and 
perceptual  skills 

•  50  per  cent/ 24  hours  cumulative  reduction  of  normal 
sleep  time  over  one  week 

•  4-6  hours  if  working  0200-0600  watch  after  day  of 
continuous  work 

•  24  hours  if  sleep  loss  is  imposed  on  one  week  of  "4 
on  -  2  off"  work-rest  schedule 

•  24  hours  if  sleep  loss  is  imposed  on  two  weeks  of 
"4  on  -  4  off"  work- rest  schedule 


491 


vr 


Work  "Rest  Schedules  and  Performance 


As  previously  noted,  one  of  the  factors  that  influences  the  effects 
of  sleep  loss  on  performance  is  the  work-rest  schedule  followed  before  and 
after'  a  period  of  acute  sleep  loss.  A  few  selected  comments  are  appropriate. 
Work-rest  schedules  are  presented,  typically,  in  the  for  mat  "4  on  -  4  off,  " 

"2  on  -  6  off,  "  etc.  This  should  be  read  in  the  first  instance  as  "four  hour's 
on  duty  followed  by  four-  hours  off  duty"  and  in  the  second  instance  as  "two 
hours  on  duty  followed  by  six  hours  off  duty.  "  The  majority  of  wor  kers, 
military  or'  civilian,  probably  work  an  "8  on  -  16  off"  schedule  or  some  rea¬ 
sonable  approximation  thereof  under  normal  circumstances. 

The  possible  similarity  of  off-duty  and  on-duty  activity  should  also 
be  noted.  It  should  be  equally  clear  that  the  nature  of  the  work  activity  during 
an  on-duty  period  is  an  important  variable  and  should  be  considered  in  estab¬ 
lishing  a  wor  k-rest  schedule.  Further  consideration  would  include  the  extent 
to  which  the  work  allows  for  breaks,  i.  e.  ,  brief  nonwork  periods,  and  whether 
the  tasks  to  be  performed  are  self-paced,  or'  if  the  person  must  perform  in 
accordance  with  the  demands  of  the  task. 

For-  periods  of  up  to  five  days,  work -rest  schedules  of  "2  on  -  2  off,  " 

"4  on  -  2  off,  "  "4  on  -  4  off,  "  "6  on  -  2  off,  "  "6  on  -  6  off,  "  "8  on  -  4  off,  " 
and  "8  on  -  8  off,  11  can  be  maintained  equally  well  in  terms  of  performance 
decrement. 

Work-rest  schedules  of  "4  on  -  4  off"  and  "16  on  -  8  off"  can  be 
maintained  equally  well  in  terms  of  performance  effectiveness  for-  a  period 
of  up  to  two  weeks  so  long  as  no  period  of  acute  sleep  loss  is  experienced,  and 
none  of  the  typical  "housekeeping"  extracurricular  tasks  have  to  be  performed. 

For  periods  greater  than  two  weeks  and  up  to  30  days,  a  "4  on  -  4  off" 
schedule  is  superior  to  a  "4  on  -  2  off"  schedule  in  terms  of  performance  effective¬ 
ness.  Under  normal  conditions,  performance  differences  may  not  be  great. 

Under  stressful  conditions,  however,  "4  on  -  2  off"  and  "6  on  -  2  off"  schedules 
tend  to  result  in  poorer  perfor  mance  than  do  those  which  allow  for  longer  off- 
duty  periods.  There  are  also  data  which  suggest  that  for  work  p»  nods  over 
two  weeks  long,  the  "4  on  -  2  off"  schedule  r  esults  in  lengthening  of  the  24 -hour 
diurnal  rhythm  and  a  corresponding  change,  with  about  a  2-hour  lag,  m  per  ¬ 
formance  effectiveness. 

When  a  period  of  acute  sleep  loss  greater  than  24  hour  -  i.-  experienced 
under-  continuous  work-rest  schedules  of  "4  on  -  2  off"  or-  "16  >•,  -  6  off,  "  the 
"4  on  -  2  off"  worker  is  most  vulnerable,  in  ter  ms  of  maintaining  ba-eline  per¬ 
formance,  and  slowest  to  recover,  while  the  "16  on  -  8  off"  wot  k<o  is  least 
vulnerable  and  quickest  to  recover. 
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Adaptation  in  biological  rhythms  to  atypical  work-rest  schedules 
generally  requires  a  three-  to  four-week  lime  period.  Adaptation  may  be 
enhanced,  however,  if  the  individual  can  synchronize  his  sleep  with  the 
sleep  phase  of  the  atypical  schedule  as  quickly  as  possible.  It  is  obviously 
easier  for  a  person  to  work  when  he  is  tired  than  it  is  for  him  to  sleep  when 
he  is  alert  and  rested;  therefore,  adaptation  will  be  enhanced  if  he  can  start 
on  the  new  sleep  cycle  as  soon  as  possible.  Probably  the  best  way  to  max¬ 
imize  the  likelihood  of  this  happening  is  to  have  the  person  stay  awake  suf¬ 
ficiently  long  to  ensure  his  being  in  a  low-alertness  condition  when  the  sleep 
period  of  his  new  schedule  comes  around.  This  relatively  simple  solution 
to  problems  of  adaptation  to  new  schedules  seems  to  work  fairly  well,  es¬ 
pecially  in  the  case  of  transmeridian  shifts  such  as  are  experienced  in  east- 
bound  flights.  A  period  of  three  to  five  days  typically  is  required  for  initial 
adaptation;  a  complete  phase  shift  takes  three  to  four  weeks  on  average. 

Duty  Schedules  Most  Vulnerable  to  Performance  Degradation 

Under  what  types  of  duty  schedules  is  performance  degradation 
most  likely  to  occur?  These  schedules  may  also  affect  performance  decline 
in  subsequent  continuous  duty.  A  summary  of  this  information  appears  in 
Table  10.4. 

Table  10.  4 

Duty  Schedules  Most  Vulnerable 
to  Performance  Degradation 

•  Continuous,  uninterrupted  time  on  task  for  several 
hour-s  duration 

•  Work  period  between  0200-0600  hours  (unless  per  son 
is  specially  prepared) 

•  Night-shift  work  with  person  having  had  less  than  three 
to  five  days  on  the  night  shift 

•  Day  and  night  shifts  rotated  on  consecutive  days 

•  Work  periods  of  around  the  clock  with  2 -hour  intervals 

•  First  postsleep  work  period  immediately  following 
continuous  duty 


Recovery  from  Sleep- Loss  Effects 

Given  that  sleep  loss  occurs,  how  long  does  it  take  to  get  over  the 
effects  and  what  conditions  enhance  recovery?  The  problem  of  recovery  from 
sleep  loss  has  not  been  explored  nearly  as  extensively  as  have  questions  re¬ 
lating  to  sleep-loss  effects  or  work-rest  schedules.  Correspondingly,  the 


suggestions  which  follow  will  tend  to  have  a  smaller  number  of  scientific 
studies  to  support  them.  Most  notable  for  their  absence  are  studies  on  the 
degree  of  performance  recovery  that  can  be  expected  when  only  a  fraction 
of  the  total  sleep-rest  time  required  for  recovery  can  be  granted  (e.g.  ,  cat 
naps).  Such  information,  while  of  extreme  importance  to  sleep  management 
in  continuous  operations,  does  not  exist  at  present. 

Clearly,  the  most  direct  way  to  avoid  the  performance  degradation 
that  results  from  sleep  loss  is  to  provide  adequate  sleep.  One  way  of  im¬ 
plementing  this  obvious  fact  is  to  arrange  appropriate  work-rest  schedules 
which  pi'ovide  sufficient  off-duty  time  in  large  enough  blocks  to  permit 
adequate  sleep.  Frequently,  in  scheduling  certain  operations,  it  is  possible 
to  anticipate  that  a  prolonged -work  or  sleep-loss  period  will  occur.  If  this 
is  the  case,  then  it  is  r  ecommended  that  the  12 -hour-  period  preceding  such  a 
prolonged-work  or-  sleep-loss  period  be  kept  free  of  duties.  Ideally,  this  time 
should  be  spent  in  sleep  to  build  up  performance;  reserves  and  thereby  min¬ 
imize  the  performance  decrements  during  the  later  sleep-loss  period.  Op¬ 
erational  requirements  may  preclude  executing  this  recommendation,  but  it  should 
should  be  followed  to  the  extent  it  is  possible  to  do  so. 

If  a  period  of  acute  sleep  loss  is  experiended,  the  question  naturally 
arises  as  to  what  should  be  done  to  return  the  personnel  to  what  is  essentially 
a  presleep-loss  condition.  An  estimate  must  be  made  on  how  much  sleep  is 
necessary  to  provide  recovery  from  the  effects  of  sleep  loss.  Once  again, 
factors  such  as  individual  differences,  diurnal  rhythm  and  duration  of  sleep 
loss,  must  be  taken  into  consideration. 

A  few  generalizations,  derived  from  laboratory  and  synthetic-task 
investigations,  appear  to  be  valid.  Less  than  six  hours  of  sleep  is  usually 
inadequate  for  full  perfor  mance  recovery  following  a  pet  lod  of  36  to  48  hours 
of  continuous  work  with  no  sleep.  In  fact,  for'  a  large  number  of  subjects  in 
one  stud}',  eight  hours  of  sleep  was  not  adequate  for  full  performance  recovery. 

The  recovery  of  performance  from  acute  sleep  loss  of  up  to  48  houi  s 
is  generally  complete  after  12  hours  of  rest,  although  subjective  fatigue  is 
reported  until  after  the  third  full  night  of  sleep.  Sleep  loss  of  more  ilian  48 
hours  (i.e.,  on  the  order  of  72  or  96  hours  of  sleep  loss)  probably  will  re¬ 
quire  more  than  one  full  night  of  sleep  before  performance  recovery  is  com¬ 
plete,  and  most  certainly  will  require  more  than  one  night  for  the  diurnal 
rhythm  to  return  to  "normal.  " 

If  a  period  of  36  to  48  hours  of  continuous  work  is  imposed  on  a 
normal  load  of  eight  hours  per  day,  e.  g.  ,  a  4/4/4/  12  or  8/  16  work-rest 
schedule,  12  hours  of  rest  appeal's  sufficient  for  recovery  to  within  five 
percent  of  baseline  performance.  Howevet  ,  if  the  same  load  is  imposed  on 
a  wor  k  Load  of  12  to  16  hours  per  day  (as  in  a  4/4  or  4  2  work- rest  schedule) 
it.  takes  about  24  hours  of  rest  for  recovery  to  within  five  percent  of  baseline 
per  forma  nee. 
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On  the  basis  of  these  data,  it  appears  that  pet  I'onnatn  e  recovery 
after  acute  sleep  loss  will  not  be  achieved  by  most  individuals  unless  they 
have  at  least  eight  hours  of  sleep.  It  is  extremely  important,  therefore, 
that  if  men  have  endured  a  stressful  period  of  sleep  loss,  then  gone  'o  sleep, 
they  should  not  be  awakened  for  duty  until  they  have  obtained  adequate  sleep 
unless  one  is  prepared  to  accept  very  low  performance  efficiency  in  then- 
work. 


A  summary  of  this  information  appears  in  Table  10.5. 


Table  10.5 


Time  Required  for  Recovery  from  Sleep  Loss 
and  for  Adjustment 


•  12  hours  sleep-rest  before  prolonged  work  period 

•  12  hours  sleep- rest  after  36-48  hours  acute  sleep 
loss  (subjective  fatigue  may  linger  for  three  days) 

•  24  hours  sleep-rest  after  36048  hours  sleep  loss 
with  high  work  load  (12-10  hours  per  day) 

•  Two  to  three  days  time  off  after  72  hours  or  more 
acute  sleep  loss 

•  Three  to  five  days  to  initiate  biological  adaptation 
and  return  to  normal  day/  night  cycle  from  night 
shift  work 

•  Three  to  four  weeks  for  full  adaptation  of  biological 
rhythms  to  atypical  work-rest  schedules  (as  in  night 
shift  work) 


A  graphic  summary  is  given  in  Figure  10.  1.  in  Figure  10.  1, 
slashed  lines  suggest  the  range  of  var  iability  in  required/  recommended  re¬ 
covery  time. 

Methods  for  Counteracting  Sleep-Loss  Effects 

The  chief  practical  problem  with  the  performance  decrement  re¬ 
sulting  from  loss  of  sleep  and  with  its  management  is  that  the  only  truly 
effective  cure  is  sleep  itself.  At  one  time,  it  was  thought  that  certain  stages 
of  sleep,  especially  those  classed  as  deep  sleep,  had  greater  recuperative 
effects  than  the  less  deep  stages.  Recent  data,  however,  suggest  that  it  is 
the  absolute  amount  of  sleep,  rather  than  the  amount  of  time  in  any  particular 
stage  of  sleep,  that  is  critical  for  performance  recovers. 
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Considerable  publicity  has  been  given  to  the  possible  use  of 
meditative  proc  edures  and  learned  techniques  for  c  ontrolling  physiologic  al 
proc  esses  within  the  body  as  ways  of  overcoming  the  performance  degradation 
resulting  from  various  stressors,  including  acute  sleep  loss.  The  data  from 
controlled  investigations  of  the  meditative  tec  hniques  are,  as  vet,  equivocal. 
Subjec  ts  report  feeling  better,  more  rested,  etc.  ,  but  the  performance  data 
do  not  reflect  any  beneficial  effects. 

notation  of  tasks  among  cross  trained  crew  members  is  one  technique 
that  has  been  used  to  prevent  fatigue  and  performance  deterioration  during 
work.  The  benefits  to  be  derived  from  task  rotation  are  influenced  by  the 
type  of  task  involved,  time  on  task,  extent  of  sleep  loss,  and  level  of  training 
of  the  various  crew  members.  In  general,  performances  on  tasks  that  are 
relatively  routine,  boring,  and  not  too  demanding  intellectually  seem  to  benefit 
most  from  task  rotation.  This  also  seems  to  be  true  for  work  situations  that 
normally  involve  extended  periods  of  time  on  a  task.  In  both  instances,  the 
benefits  may  be  simply  a  result  of  a  changed  stimulus,  and  in  that  sense  some¬ 
what  analogous  to  the  effect  of  breaks  on  reducing  the  effect  of  lapses  as  dis¬ 
cussed  above. 

Rotation  of  tasks  among  cross  trained  crew  members  during  a  given 
workshift  is  least  beneficial,  and  may  even  be  detrimental,  if  the  tasks 
involved  are  of  a  c  omplex  cognitive  nature  involving  decision  making.  This 
is  not  necessarily  true  when  the  crew  members  are  well  practiced  and  ex¬ 
pert  at  shifting  functions,  as  would  be  the  case  with  an  artillery  Fire  Direction 
Center  (FDC),  for-  example. 

Performance  effectiveness  during  continuous  work  periods  of  36  to  48 
hours,  with  no  sleep,  may  be  facilitated  by  task  rotation  among  cross  trained 
crew  members,  especially  if  such  rotation  results  in  a  lower  overall  work 
load  for  the  person.  There  is,  however,  some  questions  as  to  how  lasting 
the  effect  would  be,  as  well  as  whether  or  not  it  would  be  effective  with  longer 
periods  of  sleep  loss. 

As  a  generaL  rule,  the  use  of  stimulant  drugs  may  obviate  some  of 
the  drops  in  performance  associated  with  sleep  loss.  D-amphelamine  is 
probably  the  most  powerful  stimulant  drug  used  to  any  extent.  While  there 
is  littLe  question  that  stimulants  have  an  arousing  effect  and  are  generally 
beneficial  in  terms  of  improved  performance,  there  are  serious  drawbacks 
to  their  use.  For  example,  r  esponse  to  a  stimulant  is  highly  individual  and 
dose  dependent.  Really  effective  use  would  require  knowledge  of  the  individual' 
reaction  to  a  given  dose  under  given  conditions.  Such  information  is  rarely 
available  in  operational  situations.  Were  the  appropriate  information  available, 
however,  stimulant  drugs  might  well  be  an  effective  way  to  maintain  alertness 
over  periods  of  as  long  as  36  hours  of  continuous  work  without  sleep.  Mass 
administration  of  stimulants,  or  prolonged  or  frequently  repeated  usage,  can¬ 
not  be  recommended,  however. 
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It  has  often  been  observed  during  studies  of  sleep  deprivation  that 
a  good  way  to  revive  a  flagging  subject  is  to  take  him  for  a  walk  or  other¬ 
wise  exercise  him  physically.  The  exercise  should  be  of  a  relatively  mild 
nature  since  rigorous  or  demanding  physical  activity  is  more  likely  to  re¬ 
sult  in  increasing  ihe  effects  of  sleep  loss  and  possibly  further  depleting 
performance  reserves. 

We  might  reasonably  expect  that  adding  another  stressor  to  an  al¬ 
ready  stressful  situation  would  Lead  to  greater  performance  degradation. 
Although  all  the  data  on  combined  stressor  effects  on  performance  are 
equivocal,  there  does  seem  to  be  sufficient  data  to  indicate  that  the;  effects 
of  multiple  stressors  are  not  sitnpLy  additive.  Laboratory  studies  have 
demonstrated  that  continuous  or  intermittent  very  loud  noise  tends  to  increase 
the  error  rate  and  variability  in  the  rate  at  which  work  is  completed  on  a 
variety  of  tasks.  Acute  sleep  loss  tends  to  have  the  same  effect.  However, 
combining  the  stressors  will  not  necessarily  result  in  a  total  number  of  errors 
equal  to  the  sum  of  their  individual  effects. 

There  are  some  data  which  suggest  that  noise,  as  described  above, 
may  even  counteract  to  some  extent  the  effects  on  performance  of  up  to  24 
hours  of  sleep  loss.  It  is  doubtful  that  this  would  hold  true  for  as  much  as 
48  hours  of  sleep  loss.  This  observation  may  not  be  per  tinent  if  the  oper  ¬ 
ational  situation  is  already  rather  noisy  as  when  individuals  ar  e  running 
various  pieces  of  motorized  equipment,  rifle  firing,  and  the  like.  In  other¬ 
wise  quiet  situations,  such  as  are  found  occasionally  in  monitoring  tasks,  it 
tnay  have  some  validity. 

Pr  ocedures  for  Reducing  Performance  Degradation  in  Continuous  Operations 

How  can  the  risks  of  incurring  degraded  performance  due  to  sleep 
loss  be  minimized?  What  means,  apart  from  sleep  (or  eat  naps)  itself,  are 
there  for  counteracting  fatigue?  A  summary  of  this  infor  mation  appear  s  in 
Table  10.  6. 

Finally,  it  cannot  be  stressed  sufficiently  that  those  most  in  need  of 
sleep  are  persons--regardless  of  rank  or  background  - -who  must  make  decisions 
or  plans.  The  survival  of  any  military  unit  and  of  its  individual  member  s  de¬ 
pends  on  "clearheaded"  reasoning.  Therefore,  the  maximum  of  sleep-rest 
that  can  possibly  be  spared  should  be  allocated  to  such  per  sons. 


* 


i 
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Table  10.  I J 


Pri)(  i‘dui  for  (.educing  Perforrnatu  *■  Degradation 
m  Continuous  One  rat  ions 


•  Periodic-  breaks  in  task  and  mild  physical  exercise  or 
rec  relation 

•  fj-8  hour  continuous  off  duty  time  per  2  \  hour  pcriou 

•  Task  rotation  among  cross  trained  crew  on  relatively 
routine  jobs 

•  Task  rotation  a. none  c  rew  on  .  ompb  x  tasks  only  when 
members  are  highly  trained  to  shift  functions 

•  Selection  of  personnel  who  prefer  and  are  able  to  adapt 
to  different  work  schedules 

•  Training  on  c  omplex  tasks  to  a  high  degree  of  "over 
learning" 

•  System  design  to  compensate  for  types  of  errors  most 
likely  to  occur 

•  Plan  for  and  provide  naps  where  possible 


if 

t  / 


499 


t-  fHECSDING  PAGE  BLANK  -  NC  T  FlU»<KD 


APPENDIX  I 

GLOSSARY  OF  MILITARY  ABBREVIATIONS 
USED  IN  SCENARIO  AND  TASK  LISTS 


PRECEDING  PaQE  Rt.AMk  -  ftc  I  fllatil? 

«»  -wnyr 


Abbreviation 


Definition 


AD 

Air  Defense 

AMMO 

Ammunition 

APC 

Armored  Personnel  Carrier 

ARTY 

Artillery 

ASACO 

Army  Security  Agency  Company 

AT 

Anti-Tank 

ATGM 

Anti-Tank  Guided  Missile 

BMP 

Threat  Infantry  Combat  Vehicle 

BP 

Battle  Position 

Br/BDE 

Brigade 

Btry/BTRY 

Battery 

CBR 

Chemical /Bio logical /Radio logical 

CBT 

Combat 

CEOI 

Communications/Electronics  Operating  Instructor 

CFA 

Covering  Force  Area 

CLGP 

Cannon  Launched  Guided  Projectile 

CO 

Commanding  Officer 

COAX  MG 

Coaxial  Machine  Gun 

COMEX 

Communication  Exchange 

CP 

Command  Post 

Div 

Division 

DR 

Driver 

DS 

Direct  Support 

Engr 

Engineers 

FA 

Field  Artillery 

FDC 

Fire  Direction  Center 

FEBA 

Forward  Edge  of  Battle  Area 

FIST 

Fire  Support  Team 

FO 

Forward  Observer 

FPF 

Final  Protection  Fire 

FRAGO 

Fragmentary  Order 

FS  NCO 

Fire  Support  Sergeant 

FSO 

Fire  Support  Officer 

GR 

Gunner 

GS 

General  Support 

GSR 

Ground  Surveillance  Radar 

HAW 

Heavy  Anti-Tank  Weapon 

HE 

High  Explosive  Ammunition 

HVY  SEC 

Heavy  Tank  Section  (3  tanks) 

ICM 

Improved  Conventional  Munitions 

INF 

Infantry 

IJW 

Light  Anti-Tank  Weapon 

LT  SEC 

Light  Tank  Section  (2  tanks) 

MAW 

Medium  Anti-Tank  Weapon 

MBA 

Main  Battle  Area 

MECH 

Mechanized 

MG 

Machine  Gun 

MICV 

Mechanized  Infantry  Combat  Vehicle 
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MOC 

MOE 

NCS 

NIR 

NOD 

NVD 

OP 

PL 

PLT 

Plat 

RATELLO  or  RTO 

SL 

SOP 

SP 

SW 

TACAIR 

TF 

TF  CDR 
TGP 
TK 
TM 

TM  CDR 
TM  LDR 
TOW 
TRP 
V 

VT 

XO 

81mm 

4.2" 

155mm  SP 
1SG 


Method  of  Control 
Method  of  Engagement 
Net  Control  Station 
Night  Infrared  Device 
Night  Observation  Device 
Night  Vision  Device 
Observation  Post 
Platoon  Leader 
Platoon 
Platoon 

Radio/Telephone  Operator 
Squad  Leader 

Standard  Operating  Procedure 

Self-Propelled 

Squad  Weapon 

Tac-tical  Close  Air  Support 
Task  Force 

Task  Force  Commander 

Target  Group 

Tank 

Team 

Team  Commander 
Team  Leader 

Tube-Launched,  Optically-tracked,  Wire-Guided  ATGM 

Target  Reference  Point 

Vulcan 

Variable  Time  Fuze 
Executive  Officer 
81mm  Mortar  (Company) 

107mm  Mortar  (Battalion) 

155mm  Self-Propelled  Howitzer 
First  Sergeant 


Unit  Abbreviation  Format  Examples 


(-)  Understrength 

2/A/78  Second  Platoon,  A  Company,  TF  4-78 

A  Btry  (-)  (3-454)  (U)  A  Battery,  Understrength,  third  of  the  454th, 

(AD)  (DS)  Vulcan,  Air  Defense,  Direct  Support 

A/4-78 (-)  A  Company,  TF  4-78,  Understrength 

TF  9-50  FA  (155, SP)  Task  Force  9-50,  Field  Artillery  (155  Howitzer 

equipped,  Self-Propelled) 


« 
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APPENDIX  II 


?r 


CRITICAL  TASKS  AND  ABILITIES  DEGRADED  BY 
EACH  DEBILITATING  FACTOR  FOR  EACH  UNIT  /DUTY  POSITION 


Mechanized  Infantry 


Platoon  Leader 
Squad  Leader 
Maneuver  Team  Member 
Gunner/Carrier  Team  Leader 


Tank  Crew 


Platoon  Leader 
Commander 
Gunner 
Loader 


FIST  Personnel 

FIST  Chief 
Forward  Observer 
Fire  Support  NCO 
RATELLO  (RTO) 


Artillery  Battery 

Platoon  Leader 
Commander 
Gunner 
Loader 


> 
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Mil-  n i-atn 


MECHANIZED  INFANTRY-PLATOON  LEADER 


DEBILITATING  FACTOR  ABILITY 


TASKS 


Fatigue 

V 

60, 

71, 

73 

H 

54, 

68, 

71, 

73 

NF 

53, 

54, 

56, 

57, 

58, 

60, 

61, 

63, 

64 

65, 

69, 

76 

R 

53, 

54, 

56, 

57, 

58, 

60, 

61, 

63, 

64 

66 , 

68, 

69, 

72, 

73, 

74, 

76 

PS 

54, 

57, 

60, 

69, 

73 

0 

50, 

51, 

56, 

59, 

60, 

64, 

69, 

74, 

75 

Diurnal  Rhythm 

NF 

50, 

54, 

56, 

60, 

61, 

63, 

69, 

72 

R 

50, 

53, 

54, 

56, 

57, 

58, 

61, 

63, 

64 

66, 

68, 

69, 

72, 

73, 

74, 

76 

Light  Level/Visibility 

V 

50, 

51, 

54, 

57, 

63, 

68, 

72, 

74 

H 

54, 

63, 

68, 

72, 

74 

DP 

0 

50, 

51, 

56, 

59, 

60, 

61, 

63, 

64,  69 

74, 

75, 

76 

Stress 

M 

54, 

56, 

60, 

63, 

68, 

69, 

71, 

72, 

73 

R 

53, 

54, 

56, 

57, 

58, 

60, 

61, 

63, 

64 

66, 

68, 

69, 

72, 

73, 

74, 

76 

PS 

51, 

54, 

60, 

69 

C 

54, 

55, 

57, 

61, 

62, 

63, 

64, 

65, 

67 

68, 

69, 

70, 

71, 

72, 

73, 

74, 

75, 

76 

76 


71, 
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MECHANIZED  INFANTRY- SQUAD  LEADER 


7* 


DEBILITATING  FACTOR 

ABILITY 

TASKS 

Fatigue 

V 

33, 

35, 

36,  37,  39, 

41, 

42, 

44 

H 

33, 

39, 

41,  43,  44, 

47, 

48 

NF 

36, 

37, 

38,  39,  40, 

41, 

42, 

44,  45, 

46, 

47, 

49 

R 

34, 

36, 

37,  38,  39, 

40, 

41, 

42,  44, 

45, 

46 , 

47,  49 

PS 

33, 

39, 

44 

0 

35, 

36, 

37,  40,  41, 

42, 

43, 

47,  49 

Diurnal  Rhythm 

NF 

36, 

37, 

39, 

40, 

41, 

42, 

43, 

44 

45, 

R 

36, 

37, 

39, 

40, 

41, 

42, 

43, 

44, 

46, 

47, 

49 

Light  Level/Visibility 

V 

33, 

35, 

36, 

37, 

39, 

41, 

42, 

44, 

47, 

H 

33, 

39, 

41, 

44, 

47, 

48 

DP 

0 

35, 

36, 

37, 

40, 

41, 

42, 

43, 

47, 

49 

Stress 

M 

39, 

40, 

43, 

44, 

49 

46, 

R 

34, 

36, 

39, 

40, 

41, 

43, 

44, 

45, 

47, 

49 

PS 

33, 

39, 

44 

C 

34, 

39, 

40, 

43, 

44, 

46, 

47, 

00 

49 
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MECHANIZED  INFANTRY-MANEUVER  TEAM  MEMBER 


DEBILITATING  FACTOR 


ABILITY 


TASKS 


Fatigue 


Diurnal  Rhythm 


-Ight  Level/Visibility 


Stress 


V 

19, 

20, 

26, 

28, 

30, 

32 

H 

19, 

22, 

26, 

30, 

32 

NF 

21, 

25 

R 

21, 

25 

PS 

19, 

26, 

28, 

29, 

30, 

32 

0 

22, 

23, 

24 

NF 

21, 

25 

R 

21, 

25 

V 

18, 

19, 

20, 

23, 

24, 

26, 

29 

H 

19, 

22 

DP 

18, 

20, 

22, 

23, 

30 

0 

24, 

29, 

31 

M 

19, 

22, 

24, 

25, 

26, 

28, 

30 

R 

18, 

21, 

25 

PS 

19, 

24, 

26, 

ro 

00 

29, 

30, 

32 

C 

22 
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MECHANIZED  INFANTRY-GUNNER/ CTL 


DEBILITATING  FACTOR 

ABILITY 

TASKS 

Fatigue 

V 

1,  2,  3,  4,  9,  14,  16 

H 

1,  6,  9,  14 

NF 

10,  11,  12,  14,  16 

R 

10,  11,  12,  14,  16 

PS 

1.  2,  3,  6,  9,  11,  14 

0 

6’,  7,  11,  13,  15 

Diurnal  Rhythm 

NF 

11,  13,  14,  16 

R 

11,  12,  13,  14,  16 

Light  Level/Visibility 

V 

1,  2,  3,  4,  6,  9,  11,  12,  13, 

H 

1,  2,  3,  4,  6,  12 

DP 

6 

0 

2,  7,  11,  13,  15 

Stress 

M 

6, 

7,  11,  12,  15 

R 

10, 

,  11,  12,  13,  14,  15,  16 

PS 

1, 

3,  6,  11,  14 

C 

8, 

12,  13 

16 
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TANK  PLATOON-PLATOON  LEADER 


DEBILITATING  FACTOR 

ABILITY 

TASKS 

Fatigue 

V 

15,  21 

H 

NF 

14,  24 

R 

3,  4,  5,  6,  7,  12,  13,  14,  16,  17,  18, 
22,  25 

PS 

15,  16,  22,  23,  24 

0 

3,  4,  5,  6,  7,  12,  13,  14,  18,  23,  24 

Diurnal  Rhythm 

NF 

14,  24 

R 

1>  3,  3,  4,  5,  6,  7,  12,  13,  14,  16, 
17,  18,  22,  25 

Light  Level/Visibility 

V 

15,  16,  18,  19,  21,  22,  24 

H 

DP 

0 

1,  2,  4,  14,  15,  23,  24 

Stress 

M 

10,  14,  26 

R 

2,  3,  4,  5,  6,  7,  12,  13,  14,  16,  1 
22,  25 

PS 

15,  24 

C 

1,  2,  8,  17,  18,  23,  24,  25,  26 

I 


TANK  PLATOON-GUNNER 


DEBILITATING  FACTOR  ABILITY 


Fatigue  V 

H 

NF 

R 

PS 

0 


Diurnal  Rhythm  NF 

R 

Light  Level/Visibility  y 

H 

DP 

0 


42,  43,  46 


42,  43 


42,  43,  46 


Stress 


M 

R 

PS 

C 


43 


TASKS 
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TANK  PLATOON-LOADER 


DEBILITATING  FACTOR  ABILITY 


TASKS 


Fatigue  * 

H 

NF 

R 

PS 

0 


Diurnal  Rhythm  NF 

R 


Light  Level/Visibility  V 

H 

DP 

0 


Stress  M 

R  57 

PS 

C  56 
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FIST-FIST  CHIEF 


DEBILITATING  FACTOR 

ABILITY 

TASKS 

Fatigue 

V 

10,  14,  15,  16,  20,  21,  23,  26 

H 

NF 

10,  14,  15,  16,  20,  21,  22,  23,  24, 

25,  26 

R 

3,  4,  5,  6,  11,  13,  19,  25 

PS 

26 

0 

5,  7,  8,  9,  10,  11,  14,  16,  20,  ??.  23, 
24,  26 

Diurnal  Rhythm 

NF 

10,  14,  15,  16,  20,  21,  22,  23,  24, 

25,  26 

R 

5,  6,  11,  13,  19,  25,  26 

Light  Level/Visibility 

V 

7,  8,  10,  11,  12,  13,  14,  15,  16,  20, 
21,  22,  23,  26,  27 

H 

DP 

0 

5,  7,  8,  9,  10,  11,  12,  14,  16,  20,  22, 
23,  24,  26 

Stress 

M 

1,  26,  27 

R 

2,  5,  10,  11,  13,  14,  15,  17,  19,  20, 
22,  23,  25,  26 

PS 

10,  11,  14,  15,  16,  20,  21,  22,  23,  26, 

27 

C 

2,  3,  4,  10,  14,  15,  16,  17,  18,  19,  20 
21,  22,  23,  24,  25,  26,  27,  29 
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FIST-FORWARD  OBSERVER 


DEBILITATING  FACTOR 

Fatigue 


ABILITY 


TASKS 


Diurnal  Rhythm 


Light  Level/Visibility 


Stress 


V 

39, 

45, 

46, 

47, 

48, 

49, 

51, 

54 

H 

NF 

38, 

40, 

41, 

45, 

46, 

47, 

48, 

49, 

50, 

51, 

52, 

53, 

54 

R 

35, 

42, 

44, 

53 

PS 

39, 

54 

0 

35, 

36, 

37, 

38, 

39, 

42, 

45, 

47, 

48, 

50, 

51, 

52, 

54 

NF 

38, 

40, 

41, 

42, 

43, 

44, 

45, 

46, 

47, 

48, 

49, 

50, 

51, 

52, 

53, 

54 

R 

35, 

42, 

44, 

53, 

54. 

V 

36, 

37, 

39, 

40, 

41, 

42, 

43, 

44, 

45, 

46, 

47, 

48, 

49, 

50, 

51, 

54, 

55 

H 

DP 

0 

35, 

36, 

37, 

38, 

39, 

42, 

43, 

45, 

47, 

48, 

50, 

51, 

52, 

54 

M 

30, 

31, 

54, 

55 

R 

32, 

33, 

35, 

42, 

44, 

45, 

46, 

47, 

48, 

50, 

51, 

53, 

54 

PS 

39, 

42, 

45, 

46, 

47, 

48, 

49, 

50, 

51, 

54, 

55 

C 

32, 

33, 

45, 

46, 

47, 

48, 

49, 

50, 

51, 

52, 

53, 

54, 

55, 

56 

FIST-FIRE  SUPPORT  NCO 


DEBILITATING  FACTOR  ABILITY 

Fatigue  V 

H 

NF 

R 

PS 

0 

Diurnal  Rhythm  NF 

R 


Light  Level/Visibility 


V 

H 

DP 

0 


Stress 


M  57 

R 
PS 

C  58 


TASKS 
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FIST-RADIO  TELEPHONE  OPERATOR 


DEBILITATING  FACTOR  ABILITY  TASKS 


Fatigue  V 

H 

NF 

R 

PS 

0 


Diurnal  Rhythm  NF 

R 


Light  Level/Visibility  v 

H 

DP 

0 


Stress  M  59 

R 

PS 

C 
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ART ILLERY  BATTERY-SECTION  CHIEF 


DEBILITATING  FACTOR 


Fatigue 


Diurnal  Rhythm 


ABILITY 

TASKS 

V 

9,  11, 

16 

H 

NF 

9,  15, 

16 

R 

10,  17 

PS 

0 

9,  10 

NF 

9,  11,  15,  16 

R 

Light  Level/Visibility 


V 

H 

DP 

0 


7,  8,  9,  10,  11,  15,  16,  17 
9,  10,  16,  17 


Stress 


M 

R  8,  10,  12,  17 

PS 

C  13,  14,  15,  17 
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DEBILITATING  FACTOR 


Fatigue 


Diurnal  Rhythm 


Light  Level/Visibility 


Stress 


ARTILLERY 


ABILITY 


V 

H 

NF 

R 

PS 

0 


NF 

R 


V 

H 

DP 

0 


M 

R 

PS 

C 


BATTERY-GUNNER 


TASKS 


18, 

20, 

21, 

25, 

26, 

27, 

28, 

29, 

30 

18, 

19, 

20, 

21, 

22, 

23, 

24, 

30, 

34 

20, 

31, 

32, 

33, 

34 

18, 

22, 

23, 

24, 

30, 

34 

18, 

19, 

20, 

22, 

23, 

25, 

26, 

27, 

28, 

29, 

30, 

32, 

33 

20, 

25, 

26, 

28, 

31, 

32, 

33, 

34 

32, 

33, 

34 

1 

* 
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ARTILLERY  BATTERY-CREW  MEMBER 


DEBILITATING  FACTOR  ABILITY  TASKS 


Fatigue  V 

H  AO 

NF 

R  A8 

PS 
0 


Diurnal  Rhythm  NF 

R 


Light  Level/Visibility  V  Al,  A2,  A3,  A5,  A7 

H 

DP 

0 


Stress  M  A8 

R  A8 

PS  A3 

C  AO 
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